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We have done all we can 
... now it's up to you! 


When we in 1989 decided to design Australia's finest range of loudspeakers, we soon realised the potential we had on our hands. 


By designing and building the speakers in Australia, and by using the ultimate drivers available, we could challenge die best 
loudspeakers from around the world. With this in mind we now set out to achieve our goal. 



The choice of drivers was obvious: DYN AUDIO. They are known the world over as being the finest drivers 
available. The high cost however, makes their use prohibitive for those speaker manufacturers who only 
produce mass market speakers. Our intention though, was not to make another mass market 
range of loudspeakers, but rather Australia's finest. 


The next step was to appoint a design team. The ideal team should have not only the 
best technical qualifications and facilities, but also a great love and appreciation 
for music. 


READER INFO NO. 1 


With the design team chosen, work began in February 
1990. Now followed an exhaustive but rewarding 14 months 
of intensive research and development. Numerous prototypes were built 
and refined until each model fulfilled its objectives: Being the finest in its class. 

The listening panel comprised not only the design team, but also Hi-Fi critics and leading 
audio dealers from around the country. Each prototype was compared against the more expensive 
imported equivalents until the design team was fully satisfied. 


In June 1991 Australia's finest range of loudspeakers was released : DYNAUDIO IMAGE. 


WE HAVE DONE ALL WE CAN.NOW IT S UP TO YOU ! 
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New camcorders: 
smaller and more flexible 



As well as becoming more adept at 
shrinking their products to ever- 
smaller sizes, camcorder makers are 
also managing to crank up their per¬ 
formance (and price!). Barrie Smith 
looks at some of the features offered 
by the latest models, in our feature 
story beginning on page 18. 

Controlling radio gear 
with your PC 

In the second of his articles on using 
your personal computer to monitor 
and control radio gear, Tom Moffat 
describes a low-cost interface for 
Icom receivers and transceivers. 
(See page 94) 


Bonus Semiconductor 
Listing from GWE! 

Wondering where you can get 
that special 1C or discrete semi? 
The odds are you’ll find it in Geoff 
Wood Electronics’ very latest 
semiconductor stock listing, in 
the centre of this issue. GWE 
specialises in supplying exotic 
and hard-to-obtain devices... 


On the cover 

Now available at Dick Smith Elec¬ 
tronics stores, the new Ensing 
Karaoke unit combines a cassette 
player (with karaoke functions), an 
AMIFM radio and a mini PA system 
— making it a flexible fun machine'. 
Our review starts on page 32. 
(Picture by Kevin Ling) 
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LETTERS TO 
THE EDITOR 


Bulletin board? 

I am writing to you to offer a sugges¬ 
tion that you may wish to develop and in¬ 
corporate into your magazine. 

My suggestion is that your magazine 
set up a bulletin board system where sub¬ 
scribers can via a modem, gather informa¬ 
tion related to electronics. 

The service might have a database of 
projects or articles which have been pub¬ 
lished in your magazine, or SPICE 
models of projects, hints or notes and er¬ 
rata for projects, programs relating to 
electronics, and the ability to lodge letters 
to the editor and information columns or 
submit circuits to your circuit and design 
section. 

The number and range of things that 
could be provided by such a service is al¬ 
most limitless. I also believe that such a 
service would be very well received by 
your readers, as I am sure that a large 
proportion of them have both a computer 
and a modem. 

David Adkins, 

Kensington, NSW. 

Comment: Well see what can be done, 
David, but we have limited resources. 
Bulletin boards are also vulnerable to 
abuse by virus propagators and other an¬ 
tisocial types. 

Circuit needed 

I would like to request service informa¬ 
tion or at least a circuit for a Healing 
monochrome 12" portable TV model 
P3051. I would be quite happy to pay 
someone a reasonable amount for such, if 
they have it. 

B. Holcombe, 

‘Aviemore’, 

Burren Junction, NSW 2386. 

Scanner enthusiast 

I’ve been reading your magazine since 
last year and totally enjoy every minute of 
it I would like to thank Arthur Cushen of 
your ‘Shortwave Listening’ for his help 
with time codes and your ‘Basic 
Electronics’ is an excellent idea. 

I am interested in radio communica¬ 
tions such as Amateur radio, CB’s, 
shortwave and scanners. 

I am just starting a club for Scanners in 
the Brisbane area called the ‘Scanning 
Group’, otherwise known as ‘SG\ so 


anyone out there please contact me at the 
address. 

I would also like to point out that many 
people that wish to do TV and radio ser¬ 
vicing can’t because of full time work, 
but there is a solution. Correspondence 
TAPE which is mostly part time, or the 
Government TAPE which is fairly cheap 
compared to other groups. 

Matthew Gee, 

5/31 Kidston Terrace, 

Brisbane, Qld. 4032. 

Future suggestions 

I would like to suggest a four to eight 
speaker Home Theatre Sound Decoder, 
preferably with a Dolby Pro HX and as 
comparable units retail between $1000 
and $3000, it would have to be a popular 
project Perhaps some dialogue on how to 
set it up, what ratio of watts should be 
used between the various dedicated 
amplifiers? What type of speakers should 
be used as surrounds? How should they 
be positioned? Does it need a centre chan¬ 
nel speaker? 

I hope these ideas prove worthwhile. I, 
for one, would purchase a kit of this type. 

Congratulations on a very successful 
Electronics Magazine. 

Peter Morris 

Blackhurst, NSW 

Comment: Keep reading Peter, a project 
as you’ve described is scheduled for pub¬ 
lication very soon now. 

Audio problems 

I am a new subscriber as of this month 
to your excellent publication and con¬ 
gratulate you on the wide range of inter¬ 
esting articles. The August Forum article 
placed considerable emphasis on the im¬ 
provement prospects of video technology 
— I am asking if some future emphasis 
could be placed on improving the quality 
of TV audio. 

My wife and I are in our 70’s and have 
great difficulty in understanding the actor 
persons who ‘flood’ our screens in TV 
plays, etc. I have tried infra-red 
transponders, outboard speakers, even 
headphones, all to no avail, although 
British actors are much easier on the ears. 

I would like to know if other ‘oldies’ 
have a similar problem? 

The infuriating part is that TV commer- 
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cials come in loud and clear and as these 
comprise about one third of the 
programme, it rubs even more salt into 
the wound. Oviously, it is not our hearing 
that is at fault. Maybe one of your TV 
buffs could come to the rescue with a 
solution? 

Kindest regards and may your sub¬ 
scribers multiply. 

Comment: Great to have you as a sub¬ 
scriber, John. Thanks for your suggestion, 
we'll see what can be done . 

PSPICE shell 

Regarding your recent articles on 
SPICE. At Holden’s we have developed a 
‘shell’ for PSPICE using Oread as the 
graphics front end. 

The control shell is primarily designed 
for finding ‘sneak paths’ in a vehicle cir¬ 
cuit (sneak paths are caused when power 
from one system finds its way into 
another via shared sensors, etc). It takes 
into account the resistance of connecting 
wires and provides a means for changing 
the state of switches and fuses and queu¬ 
ing jobs for overnight PSPICE process¬ 
ing. We are considering marketing this 
package should there be sufficient inter¬ 
est 

Mike Hammer, 

GMH-Automotive, 

Mordialloc, VIC. 

Re-inking ribbons 

I had one of our electronics customers 
who stock and have been selling WS40 
for some time, call me in relation to your 
article in the September issue (p.93), on 
re-inking ribbons. 

I am not sure if the product CRC 2-26 
or CRC 5-56 actually does what is 
claimed; but if it does, well and good. I 
am however concerned about the claim 
made that WD-40 would gum up. WD-40 
has been used and proven for this use for 
many years, and in fact, we believe this 
use was actually discovered by a WD-40 
user. 

I would appreciate your clearing up this 
matter with the appropriate comment in 
your next issue. 

Garry Ridge, 

Managing Director, 

WD-40 Company, 

Epping, NSW. 


DROP US A LINE! 

Feel free to send us a letter to the 
Editor. If it’s clearly expressed and on 
a topic of interest, chances are we’ll 
publish it — but we reserve the right 
to edit those that are over long or 
potentially libellous. 


EDITORIAL 

VIEWPOINT 


Reflections on the 
recent pay TV decision 

At last the Federal Government has made a decision to allow pay TV to operate 
in Australia from next October, and to my mind that’s basically good news — not 
just for Australian viewers, who will soon have a wider range of viewing options, 
but also for the Australian electronics industry. Even though a fair bit of the equip¬ 
ment required for both origination of programmes and reception by subscribers 
will no doubt be imported, at least initially, in the longer term there’s bound to be 
a significant spinoff for local industry as well. 

Considering that one fairly obvious motive in giving the go-ahead was to boost 
the appeal of Aussat to consortia bidding for the right to be our second national 
telecommunications carrier, it was also good to see that the decision will allow 
cable distribution (MDS or ‘single channel multi-point distribution’) of pay TV as 
well. Distribution by optical fibre cable makes a lot more sense than satellite 
broadcasting for urban areas (where most of Australia’s population resides), and is 
obviously going to be the most cost-effective urban distribution medium in the 
long run — not just for distribution of pay TV, but for many other communica¬ 
tions services as well. It would have been very short-sighted to insist that every¬ 
thing had to be distributed by satellite. 

In any case, allowing cable distribution should encourage genuine diversity in 
pay TV programming, by allowing niche operators to reach special-interest sub¬ 
scribers at relatively low cost. Who knows, we might also end up with slightly 
fewer dish and ‘squarial’ antennas festooned all over our buildings, too — but 
perhaps that’s a forlorn hope... 

So it seems to me that there’s a fair bit of good news in the Government’s 
decision. But there is one aspect that I personally find rather puzzling. Perhaps 
I’m just a bit dense, but what was the logic behind the decision to give four of the 
six available national satellite channels to a single large ‘exclusive operator’, and 
only have the other two channels available later, for separate smaller operator? 

To my mind, if the Government was genuinely trying to encourage diversity of 
control and programming, it would have made more sense to have all of the chan¬ 
nels available straight away — but to separate operators, with no single operator 
able to own or control more than one. Then there wouldn’t have been nearly as 
much need to come up with complex ownership and control rules, to ensure that 
the main licence isn’t effectively snapped up by either an existing local media 
mogul, or a large overseas operator. 

Perhaps I’m wrong, but it sounds a bit as if the whole idea of offering four chan¬ 
nels together as a parcel—complete with 5-year monopoly—was specifically so 
that the opportunity would appeal to big media moguls and/or overseas investors... 

But be that as it may, we now seem set to get pay TV around this time next year. 
And given half a chance, that should be good for both viewers and our currently 
rather fragile electronics industry. 

In the meantime, and on behalf of everyone here at EA, I’d like to wish all of 
our readers and advertisers a very happy Christmas, and a New Year of hopefully 
greater prosperity than 1991 has been! 

Jim Rowe 
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What's New in 

VIDEO and AUDIO 



120" TV projector from Sanyo 



The Sanyo ‘Premier Collection* PLC- 
100PP LCD Colour Video Projector has 
been designed to appeal to people who 
wish to have theatre-style video entertain¬ 
ment in their own homes. 

With performance described as 
‘spectacular’ big screen quality, the unit 
will operate with any of the world’s four 
major television systems, projecting very 
clear images up to 2800cm (120") 
diagonal. 

The unit’s high definition and brilliant 
colour reproduction is made possible with 
the use of a 331, 350 pixel liquid crystal 
panel. 

A remote controlled motor-driven 
zoom function enables approximately 2.0 


‘S-video’ 

slide/neg scanner 

Sony has released the PHV-A7, a 
camera that is able to convert ordinary 
photographs into video signals. 

With this converter camera it is possible 
to put together a high-quality ‘video 
album’ made up of photographs, or to cre¬ 
ate videos that combine still photos with 


times zooming for close-up images, and 
the picture can be adjusted from any 
dimension from 53cm to 2800cm. 

The full-function, hand-held remote 
control unit can also select power on/off, 
focus, volume, volume mute, colour, 
brightness, tint, contrast, sharpness and 
more. 

Rear projection is possible with the 
unit’s left/right picture reverse. A built in 
speaker and amp allow stand-alone opera¬ 
tion. Terminals are provided for an audio 
monitor output, S-video input, composite 
video in and one SCART (21-PIN) con¬ 
nector. 

The unit’s recommended retail price is 
$7500. 


previously recorded video tracks. The 
PHV-A7 is able to work with both nega¬ 
tive and positive film and smoothly con¬ 
vert them into video signals. And with its 
easy to use editing functions, the PHV-A7 
offers the user great creative flexibility. 

A special feature is the zoom function, 
which can magnify up to 6x. As well as 
allowing close-up shots and detail enlar¬ 
gement, this function facilitates precise 


trimming of the image. The enlarging 
function also means that film less than 
35mm in size can be used and will fill the 
entire video screen. 

Light in weight and easy to operate, the 
PHV-A7 features an external microphone 
jack for recording a narrative track! It is 
also able to function as a means of input¬ 
ting visual data into computers equipped 
with video-input terminals. 

The colour balance control makes it 
possible for the colour of converted im¬ 
ages to be precisely adjusted. In this way, 
unevenness of colour can be eliminated, 
to compensate for the age of the film or 
differences in film processing. 

Crisp picture quality is ensured by the 
built-in precision CCD chip (470,000 
pixels) and S-video output jack, with a 
horizontal resolution of over 400 lines. 

Bose unveils new 
Acoustimass 3 system 

Bose has released the new Acoustimass 
3 Series n, featuring design improve¬ 
ments that take the sound performance of 
the world’s smallest three piece speaker 
system to new heights. 

The system’s visible components are 
two tiny speaker enclosures that can be 
positioned virtually anywhere in a given 
room. Measuring just 9 x 11.5 x 11.5cm 
and weighing only 1/2 a kilogram each, 
these speakers deliver clean, crisp high 
and mid-range frequencies. 

Each speaker contains a single long- 
throw 6.5cm wide-range transducer, 
newly designed by Bose for this system. 
Each driver is fully magnetically 
shielded, allowing it to be positioned near 
video monitor/receivers without interfer¬ 
ing with picture performance. 

The heart of the Acoustimass 3 Series II 
is the Acoustimass bass module. Provid¬ 
ing rich, deep low frequency energy for 
the system, the unit can be hidden 
anywhere in a listening environment — 
even under furniture or behind drapes. 

The Bose Accoustimass module 
launches sound waves into a room in the 
form of two moving air masses — unlike 
conventional systems that rely solely on 
the vibration of a speaker cone. 

The result is pure sound, greater 
dynamic range, no undesireable port 
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noise and low distortion. The Acous- 
timass 3 Series n bass module measures 
just 20 x 20 x 35cm and weighs only 
6.35kg. 

The Acoustimass 3 Series II is com¬ 
patible with amplifiers or receivers rated 
from 10 to 100 watts per channel. The 
system is available in arctic white and 
black, at a suggested retail price of $879. 

Philips producing HDTV 
tubes in Germany 

As a European standard for HDTV 
moves closer to reality, Philips has intro¬ 
duced a range of 16:9 colour picture 
tubes. Production of 36" tubes has already 
begun, and the company’s plant in 
Aachen, Germany was to begin making 
28" tubes in October. 

The rapid scaling up of 28" tube 
manufacture to mass production levels 
means that Philips tubes will be among 
the first available in this size. Known as 
Cineline, the new range will be com¬ 
pleted by a 32" tube to be introduced next 
year. 

The introduction of the Cineline range 
means that Philips will be well placed to 
meet the growing demand for colour pic¬ 
ture tubes in HDTV format. 

All Cineline tubes feature Philip’ new 
DAF (Dynamic Astigmatism and Focus¬ 
ing) gun, which ensures perfect beam 
focusing right across the picture. 
Designed for operation at 32kHz line fre¬ 
quence, for a flicker-free picture, the 
tubes achieve high contrast and bright¬ 
ness by employing the Invar screen tech¬ 
nology used in Philips’ Black line range. 

Compact CD-based 
table-top system 

A new table-top stereo system, YST- 
99CD, has been introduced by Yamaha. 
This incorporates a CD player in its main 
module, which also contains an AM/FM 
stereo receiver with 19 presets and a 
multi-function LCD display with 
clock/timer. 

The new model features new slimline 
styling and has a slate-grey finish. Its Ac¬ 
tive Servo Technology amplifier/speaker 
circuitry enables the YST-99CD to pro¬ 
vide dramatic and accurate bass response 
from small speakers. 

The entire system can be operated from 
the main module or by a credit card size 
remote control keypad. Suitable for a bed¬ 
side table or other small surface, the main 
module measures 355 (W) x 62.5(H) x 
191.5mm (D). 

The CD player is a top-loading unit 
utilising a 4-times oversampling filter and 
twin digital-to-analog converters. It 
provides 24-track random access 


More ‘intelligent’ 

VCRs from Akai 

Akai has expanded its range of ‘Intel¬ 
ligent HQ VCRs first released late last 
year. The Intelligent HQ system is a novel 
one whereby every videotape can be op¬ 
timised in both recording and playback 
modes by ‘auto tuning’ the equalisation 
characteristics. Akai claims that its IHQ 
system gives outstanding picture quality 
previously unseen on VHS VCRs, and 
that when used with premium quality tape 
such as S-VHS video tape, picture quality 
is of such high resolution and detail it is 
comparable with the S-VHS system. The 
IHQ circuitry is completely compatible 
with standard VHS format tapes and is 
particularly useful in improving heavily 
played rental tapes. 


programming, repeat play and resume 
play. In addition to the convenience of 
19-station AM/FM preset program¬ 
mability, the receiver uses a quartz syn¬ 
thesised tuning system and its low 
distortion Active Servo Technology 
amplifier delivers a signal-to-noise ratio 
of95dB. 

The speakers which come with the sys¬ 
tem have been designed for it. Using 


The new VS-F510 (RRP $899) is an 
intelligent HQ hifi stereo VCR with a 
double azimuth crystal ferrite DX4 head, 
which offers two speed operation and a 
jog shuttle for precise picture searching. It 
produces hifi stereo sound and offers 
stunning realism comparable to digital 
audio equipment Dynamic range is over 
90dB and frequency response flat from 
20Hz to 20kHz, with less than 0.005% 
wow and flutter. The VS-F510 further 
boasts 45 channel synthesised stereo 
tuner, dual-mode digital tracking, and 
programmable remote controller with 
LCD. 

The new IHQ VCR line up is covered 
by a twelve month parts and labour war¬ 
ranty and most models are available at 
selected department stores and Akai 
dealers. 


Yamaha’s Active Servo Technology cir¬ 
cuitry, the small slimline speakers are 
72mm deep, 200mm wide and 270mm 
high. They deliver a remarkably wide fre¬ 
quency range of 45 to 20,000Hz and can 
be unobtrusively hung on a wall or placed 
on a shelf. Yamaha’s new YST-99CD 
table-top stereo system has a suggested 
retail price of $699. An optional 12 volt 
DC adaptor is also available. ■ 
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Product review: 


Philips’ 60cm (25") 
‘Matchline’ TV receiver 

We recently had a chance to check out one of Philips’ latest offerings in the ‘high end’ of the TV 
receiver market — the 25FL 1760. This features a large screen format, full stereo and surround 
sound, multi-standard reception, PIP (picture in picture), Teletext, and a wide variety of input/output 
connections. 


As it happens, this is not the first time 
we’ve had a look at one of Philips’ 
‘Matchline’ sets. In the May 1990 issue 
of Electronics Australia we published a 
review of the then-new 70cm Matchline 
receiver (model 28DC 2070), which was 
quite impressive in terms of its picture, 
sound and range of features. So it’s with 
some interest that we now take a look at 
the latest model in the Matchline series, 
to note how it has changed over the past 
year or so, and generally see what it has 
to offer in the home entertainment arena. 

The review model in this case has a 
60cm screen, and is the smallest unit in 
the new range of Matchline receivers — 
Philips also produces a 70cm (29") and 
80cm (33") model, although the largest 
version is not yet available in Australia. 
Our impressions of the test unit should 
apply to all models however, since all 
three sets appear to use the same 
electronics (or ‘chassis’) and therefore 
should offer identical features and per¬ 
formance. We can safely guess that this is 
the case, since the operating manual’s in¬ 
structions and diagrams apply to all 
models, and the supplied schematic 
diagram shows only a few minor dif¬ 
ferences between the three. 

While the 25FL 1760 is the smallest in 
the Matchline range it’s still a physically 
substantial set, and easily qualifies for 
the ‘large format’ class of TV receivers 
— it weighs in at around 36kg, and 
measures 590 x 540 x 440mm. As you 
can see from the associated shots how¬ 
ever, the Philips sets don’t look par¬ 
ticularly large, thanks to the clean and 
uncluttered cabinet lines, and lack of 
visible controls or switches. 

The only controls that are available on 
the set itself are hidden beneath a small 
flip-down panel, positioned on the front 


of the case, just below the screen. This 
‘control’ area is also shared by an in¬ 
dicator panel, which illuminates various 
symbols to show the receiver’s status 
(standby/on, stereo, bilingual, etc), and a 
simple push-button power switch. As 
you’ve no doubt already guessed, the 
Matchline is intended to be operated by 
an associated infra-red remote control, 
which of course is supplied with the set. 
Nowadays, the remote control is not so 
much an additional feature, but an in¬ 
tegral part of the set’s operations — lose 
it, and you’re in trouble! 

Remote control 

Considering the enormous range of 
features offered by the Matchline sets, 
it’s not surprising to find that the remote 
control itself is quite an elaborate unit — 
at 140 x 130 x 30mm, it’s also rather 
large. However, Philips have taken the 
sensible approach of grouping all of the 
commonly used buttons (volume, chan¬ 
nel select, etc) in the centre of the unit, 
and hiding the more specialised control 
buttons under flip-up panels on each 
side. 

With the remote’s two side panels 
closed only 17 large buttons appear, 
which are both clearly labelled and ar¬ 
ranged in a logical manner. The end 
result is that for general TV operation, 
the remote is extremely straightforward 
and intuitive to operate. Note that most 
other sets with a similar number of fea¬ 
tures tend to offer a remote control with 
say 50 small buttons all grouped in the 
same area, each of which has an equally 
small (and often confusing) matching 
symbol to indicate its function. 

Another nice aspect of the Philips 
remote control is a small liquid crystal 
display (LCD) which is recessed into the 


front panel near the top of the unit. This 
is used to show which of the eight pos¬ 
sible devices the remote is currently con¬ 
trolling, as selected by the control’s 
Mode pushbutton — this can be the TV 
itself, or a variety of other Philips 
products such as VCRs, Laserdisc 
players, hifi systems, and so on. The dis¬ 
play itself is activated each time any of 
the remote’s buttons are pressed, and 
blanks out (presumably to preserve bat¬ 
tery power) after about 15 seconds. 

When the remote’s two flaps are 
opened, its capabilities are considerably 
expanded — as well as looking rather 
like a fruit bat in full flight! Controls are 
then available for Teletext operations, the 
PIP screen, VCR transport, basic picture 
and sound options, and a series of menu 
control buttons. The menu system allows 
the user to adjust and preset most of the 
Matchline’s options, through a series of 
pop-up ‘windows’ which occupy a small 
section of the TV’s screen. 

Philips have also included sets of stick- 
on labels (one for each supported lan¬ 
guage) which attach to the inside of the 
two cover flaps, so that each of these nor¬ 
mally-hidden buttons has an associated 
brief descriptive label, as well as its 
matching symbol — a nice touch. 

So all in all, we’d have to give full 
points to Philips for the layout and opera¬ 
tion of the Matchline’s remote control. It 
may be large, but it’s friendly... 

Pictures 

We’ve come to expect first class pic¬ 
ture quality from any ‘high-end’ TV 
receiver these days, and the Matchline is 
no exception. We found the pictures to be 
both sharp and stable, with well defined 
colour areas. Philips have also included 
their NR (noise reduction) and CTI 
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(colour transient improvement) features, 
which are intended to further improve the 
general picture quality of these large- 
screen sets. We found the NR option in 
particular offered an improvement under 
weak signal conditions, where it reduced 
the level of the picture’s ‘snow’ content 
by a considerable degree. 

While the PIP (picture in picture) dis¬ 
play is of limited benefit when the set is 
used to simply watch an off-air signal, it 
can be quite handy when Teletext or 
other signal sources are being used. 
When scanning through Teletext pages 
for example, you can pop-up an off-air 
signal in the PIP screen so as to monitor 
when your favourite program is about to 
start — or perhaps, when your least 
favourite program is about to finish! 

Also, since the Matchline can connect 
to a variety of independent video sources 
(VCRs, Laserdisc players, etc), the PIP 
screen can be used in a similar manner. 
Again, you could be watching a video 
from the VCR whilst occasionally check¬ 
ing the transmissions from any TV sta¬ 
tion, or visa versa. The PIP image can 
also be ‘frozen’ at any time (since it is a 
digital reproduction of the chosen video 
source), moved to any quadrant of the 
main screen, and made to swap video 
sources with the main display — all 
under the command of the remote con¬ 
trol. 

While the remote only has dedicated 
up/down buttons for the picture bright¬ 
ness, the other main image adjustments 
are available through the Matchline’s 


pop-up menu system. You simply select 
the on-screen ‘picture’ menu with the 
remote control, choose an adjustment 
(colour, contrast, etc) and vary its level 
with the remote’s +/- buttons. 

Sound 

A TV receiver’s sound quality is 
probably one of the most variable aspects 
when choosing between similarly 
equipped models from different 
manufacturers — in fact, it’s often the 
deciding factor at the time of purchase. 
In this respect, the Matchline delivers 
more than acceptable performance, with 
a nicely balanced sound that’s free from 
cabinet resonances and significant peaks 
or dips in the frequency response curve. 

To achieve this result however, the set 
uses a rather unusual arrangement of 
speaker and amplifier combinations for 
its stereo and surround sound functions. 
The first and most obvious sign of the 
Matchline’s unconventional audio sys¬ 
tem is the two narrow plastic moulded 
speaker enclosures, which either clip to 
the side of the receiver’s case or mount 
on their own U-shaped stands. 

These ‘squeeters’, as dubbed by 
Philips (squawker/tweeter — get it?), 
contain a small (60mm) loudspeaker and 
are intended to handle the mid and high 
frequency signals for the left and right 
channels. The low frequency information 
on the other hand, is reproduced by a 
single 120mm driver which is installed in 
a moulded opening in the upper rear sec¬ 
tion of the Matchline’s heavy-duty plas¬ 


tic case. Presumably, the idea is that 
since little stereo information is generally 
available at bass frequencies, only one 
woofer is necessary for a clear overall 
sound — and in practice, this seems to 
work quite well. 

According to the set’s schematic 
diagram, the crossover for this two-way 
speaker system is formed by just two 
22uF capacitors — one in series with 
each squeeter. This theoretically 
produces a first order (6dB/octave) high- 
pass filter, which rolls off bass frequen¬ 
cies below about 1kHz. Conversely, there 
is no reduction in the high frequency sig¬ 
nals passed to the single bass driver, 
which seems have a natural treble roll-off 
to complement the squeeters’ filtered 
response. 

To power the Matchline’s speakers, the 
chassis contains no less than six in¬ 
dividual power amplifiers, all based 
around Philips’ TDA1521 dual power 
amp chips (three in total). A few quick 
tests in our lab showed that each amp 
was capable of delivering about 5W RMS 
into an 8-ohm load, and around 8W RMS 
into four ohms. As it turns out, these 
amps are connected to the various 
speakers in a rather clever manner. 

In normal operation, the set only needs 
to power three speakers; two squeeters 
and the single woofer. In this case, an 
amplifier is assigned to each of the 
squeeters, and two amps are connected in 
bridged mode to drive the woofer — this 
gives a power capability of 5W RMS for 
each of the high/mid channels, and (on 
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Matchline 60cm TV 

lest) around 15W RMS to drive the single 
woofer. 

However, the Matchline’s internal 
speakers can be switched out, and a con¬ 
ventional set of enclosures wired to the 
external speaker connections. 

In this arrangement, the speaker switch 
reassigns the same four amplifiers in two 
bridged pairs, with one pair for each of 
the left and right channels — this gives a 
healthy power capability of around 15W 
per channel for external speakers. 

In both of the above cases, the remain¬ 
ing two amplifiers are also connected in a 
bridged configuration, and are driven by 
the set’s surround-sound processing cir¬ 
cuitry. The outputs of this amplifier are in 
turn connected to two sets of rear 
speaker terminals, which are wired in 
a series configuration — rather an odd 
arrangement. 

Nevertheless, the mono surround- 
sound signal can ultimately drive two 
rear speakers, with a power capability of 
around 5W RMS per enclosure (if each 
speaker has an 8-ohm rating). As it hap¬ 
pens, two small speaker enclosures are 
supplied with the Matchline set for just 
this purpose. 

The surround-sound processor itself 
will decode rear channel information 


from a normal stereo program, or from a 
Dolby encoded source. Unfortunately we 
didn’t have access to any Dolby encoded 
source material to try out the latter fea¬ 
ture. The surround-sound synthesized 
from a normal stereo program was 
surprisingly effective however, and 
added a significant level of aural depth to 
the sound on most TV programs. 

Once again, the adjustment controls for 
this feature (null balance and relative 
volume) are accessed via the Matchline’s 
on-screen menu system. 

More features 

The list of the Matchline’s options and 
capabilities does indeed go on. It offers a 
fully synthesized scanning tuner, the 
ability to decode all of the common inter¬ 
national transmission standards (PAL, 
NTSC, SECAM, etc), full Teletext 
capabilities (with user-defined page 
memories), bilingual mode, a program¬ 
mable sleep timer, a ‘spatial’ sound op¬ 
tion (for a pseudo-stereo sound from a 
mono source), a personal preference fea¬ 
ture (recalls a set of user-defined adjust¬ 
ments), and a Parental mode to disable 
the set’s front panel controls... 

To make the most of all of these fea¬ 
tures, the 25FL 1760 also offers a very 
generous range of input and output con¬ 
nections, and the ability to switch be¬ 
tween each source at the touch of a 


button. The actual connector systems fall 
into two distinct classes: the ‘S-VHS’ or 
luminance/chrominance (Y/C) style with 
5-pin mini DIN and RCA sockets, and 
the 21-pin SC ART (or Euro) socket. 

While the set’s large number of sockets 
and the manual’s connection diagrams all 
appear rather confusing at first, it basical¬ 
ly allows the user to connect three dis¬ 
tinct video peripherals and channel the 
sound to an external playback system. 

It’s in fact a very versatile connection 
system, since both sound and picture sig¬ 
nals can be switched between various in¬ 
puts and outputs, all under the command 
of the remote control. 

The Matchline’s rear panel has both S- 
VHS and SC ART connectors for the 
‘VCR’ input/output, a SCART socket for 
the ‘AUX’ connection, and standard 
RCA-type sockets for the main audio 
output. The front panel on the other hand, 
has S-VHS connectors to receive signals 
from a video camera (the set’s ‘FRONT’ 
input), plus an extra RCA socket to suit 
the video connector of older style 
cameras. 

In practice, a well-heeled user might 
access a VCR via the ‘VCR’ connectors 
(not surprisingly), a Laserdisc player at 
the ‘AUX’ socket, and an S-VHS or Hi-8 
camcorder through the ‘FRONT’ con¬ 
nections. Of course the receiver’s sound 
could also be reproduced through a near- 



The Match ine’s remote control shown with its side 'flaps ’ open . The most commonly used buttons are gathered in the centre 
of the unit, while the more specialised function buttons are normally hidden under the flaps . Note the LCD screen at the 
top of the unit, which shows the remote's current mode . 


10 


ELECTRONICS Australia, December 1991 








by hifi system, for even better sound 
quality. 

Old versus new 

So have the Matchline receivers sig¬ 
nificantly improved since we reviewed 
an earlier version in the May ’90 issue of 
EAl In short, we’d have to say that it has 
— but with a cost. 

Where we’ve mostly gained, with the 
latest model, is the addition of a few new 
features. It now decodes stereo signals in 
the Dolby surround-sound format 
through a dedicated rear channel 
amplifier, where the old model simply 
had the rear speaker terminals wired be¬ 
tween the main left and right outputs, so 
as to pick up any ‘difference’ signals. 
Even without Dolby encoded source 
material, the new Matchline delivers a 
very realistic surround sound effect. 

While the other new features are rela¬ 
tively minor, such as the picture Noise 
Reduction option and the ability to vary 
the size of the PIP window, the 
redesigned remote control should be held 
up to other manufacturers as an example 
of sensible ergonomics — the most-used 
buttons are large, accessible, and well 
laid out. 

The other aspect that we were pleased 
to see is the number of accessories which 
are included as standard items with the 
new model. There’s no need to rush out 
and buy a set of rear surround speakers 
for example, since a couple of small plas¬ 
tic-molded enclosures are already in¬ 
cluded in the set’s packaging. These 
appear to have 100mm drivers, and 
produce a sound that’s quite adequate for 
their intended job — they even have a 
generous length of speaker wire attached. 

Also included is a SCART-to-RCA 
connector cable, for those who haven’t 
any SCART equipped peripherals. This is 
terminated in six individual RCA plugs, 
which allows the video, and left and right 
audio signal to pass in both directions. A 
lack of this adaptor cable was in fact our 
only real criticism of the previous 
Matchline model, where we noted that 
most VCRs and similar peripherals sold 
in Australia were equipped with simple 
RCA sockets for both video and audio 
connections. So with the additional 
cable, and the increased chances of using 
an S-VHS equipped VCR nowadays, the 
new Matchline set will easily integrate 
into most people’s home entertainment 
systems. 

But while the new model offers a num¬ 
ber of definite improvements over the old 
version (as detailed above), there is one 
aspect where we suspect that the latest 
Matchline may have taken a slight step 


backward. This is in the important area of 
sound quality. 

While we are obviously relying on 
memory to compare the sound between 
the two sets (of course, we no longer 
have the old model in our lab), we felt 
that the difference was significant 
enough to warrant mentioning. However, 
we should point out that the sound from 
the new set is not really lacking in any 
critical way, it’s just that the old model 
delivered exceptional audio performance 

— and it ? s a shame to lose that valuable 
asset. 

Nevertheless, it’s not surprising to find 
that the two models sound quite different, 
since the design philosophy behind the 
whole audio chain appears to have 
changed. The older Matchline model fea¬ 
tured separate vented bookshelf-style 
speakers with a 100mm bass driver and a 
25mm dome tweeter, which were driven 
by 30W amplifiers. 

The new model on the other hand, uses 
two ‘squeeters’ in combination with a 
single bass driver, driven by lower- 
powered amps. While this arrangement 
in itself is not necessarily a limitation, we 
suspect the bass driver’s rather rudimen¬ 
tary cabinet (the rear case of the set itself, 
complete with ventilation slots) may 
restrict its performance. 

Nevertheless, for music orientated TV 
programs for example, its quite a simple 
matter to turn off the set’s internal 
speakers, and monitor the sound through 
a hifi system. 

In this case the rear speakers are still 
active, allowing you to enjoy a full high- 
quality surround sound. 

The last — but hardly least important 

— comparison between the old and new 
Matchline models is their purchase price. 
While it should come as no surprise that 
the price of the equivalent Matchline 
model has increased by around $200 
over the past year or so, it’s a relatively 
minor hike when you consider the num¬ 
ber of extra features that have been in¬ 
cluded in the new model — not to 
mention the effects of inflation. 

More specifically, the 60cm set under 
review (model 25FL 1760) is priced at 
$2099, while its larger 70cm brother 
(model 29FL 1770) will set you back 
$2699. By the way, the 70cm version is 
the equivalent model to the 28DC 2070 
set of our past review. At these prices the 
Matchline sets should be very competi¬ 
tive in the ‘up-market’ range of TV 
receivers. 

For more information on the Philips 
Matchline sets, contact Philips Consumer 
Products at the Australia Centre, Figtree 
drive, Homebush 2140, or phone (02) 
742 8311. (R.E.) ■ 


/-\ 

HI-FI: 

An Introduction 

If you are thinking of updating 
your stereo equipment, need to 
know about the latest technol- 
ogy available and even possible 
future trends, then you should 
have a look at our 
latest book: 



HI-FI: 

An introduction 

Whether you are a student 
learning about hi-fidelity or just 
an average person wanting to 
get the best equipment available 
for your money, you should be 
able to get a lot of help from this 
book. 

It takes you right from the 
beginning to the latest trends 
and technology available today. 
And it does so in easily under¬ 
stood chapters covering just 
about everything you should 
know on this very fascinating 
subject. 

Available from your news agent 
or by writing and forwarding 
your payment of $4.95 to: 

Federal Book Shop, 
PO Box 199, 
Alexandria 
NSW 2015 

S_ J 
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Video & Audio: The Challis Report 



DYNAUDIO'S COMPACT 
'IMAGE 3' SYSTEM 


This month our reviewer Louis Challis has been testing the compact two-way Dynaudio ‘Image 3’ 
loudspeaker system, which provides high performance at a reasonable price — achieved by using 
imported drivers in locally designed and manufactured enclosures. 


in terms of dimensions, stiffness, 
crossover features and, last but not 
least, peripheral hardware such as 
internalwiring. 

Michael retained Glen Leembruggen 
to design seven different systems — two 
being two-way, one designed for use on 
a stand, and four floor-standing sys¬ 
tems. All of them with outstanding 
performance, although with prices 
which may yet seem daunting for the 
majority of purchasers. 

I auditioned four of these systems at a 
private showing some months ago, and 
was impressed by the general perfor¬ 
mance as much as I was by the underly¬ 
ing philosophy which Michael and 
Glen Leembruggen had adopted in the 
development of these systems. 

When Michael suggested that I 
might like to review the Image 3 
loudspeaker system for EA, I was 
pleased to respond as the Image 3 
falls within the price bracket that you 
and I would regard as attainable. 

The external impression of the Image 
3 loudspeaker is at first restricted to the 
view of a neatly profiled removable 
front panel with black transparent 
cloth, at the base of which is a rather 
bold nameplate with the words 
'Dynaudio lmag£\ 

It is only after you remove the neatly 
designed cover that you become aware 
of the two outstanding drivers and the 
reflex venting port below. 

The base driver is the new 17W-75 
XL, which has an effective diameter of 
125mm backed by an unusually large 
75mm diameter aluminium voice coil. 
It uses the hexacoil voice coil construc¬ 
tion and rear-venting to achieve excel¬ 
lent power handling capacity within a 
relatively shallow basket structure. 

This low frequency driver is capable 


The cost of imported loudspeaker sys¬ 
tems has grown steadily for many years, 
and this has been just as perplexing to 
the importers as it has been to intending 
purchasers. 

One man who decided to tackle the 
problem was Michael Henriksen, 
whose firm Scan Audio in Melbourne 
currently handles a number of compet¬ 


ing brands of speaker systems manufac¬ 
tured in Scandinavia (the majority com¬ 
ing from Denmark). 

Michael's approach was simple and 
straightforward. He would import the 
drivers from Dynaudio and package 
them in Australian manufactured 
loudspeaker enclosures — each of 
which would be carefully optimised 
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of providing excellent low frequency 
performance and relatively smooth 
mid-frequency performance, which 
is good all the way up to the cross¬ 
over frequency. 

The latter is capable of being set 
anywhere within the range of 1 kHz to 
5kHz, although on this occasion the 
designers have deliberately selected a 
relatively low crossover frequency. 

The 17W-75 XL has other attributes, 
including a rear-vented centre pole 
magnetic system, which minimises 
stray magnetic fields, and also exhibits 
excellent impulse response. 

It is capable of generating reasonably 
healthy output power levels before dis¬ 
tortion becomes obtrusive, and that dis¬ 
tortion is very much a function of 
output frequency. 

In a correctly sized reflex vented 
enclosure the threshold frequency can 
be set fairly low, and with this par¬ 
ticular enclosure the response is 
reasonably smooth all the way down 
to 50Hz. 

The matching tweeter (or high fre¬ 
quency driver) in the Image 3 is the 
Dynaudio Model D-28 AF. This is a 
relatively new 28mm soft dome 
tweeter, which features a low mass 
diaphragm, and whose soft roll-off 
suspension is supplemented by a 
hexacoil voice coil construction similar 
to that incorporated in the woofer. 

There are proven advantages in the 
hexacoil voice coil construction, as it 
optimises the current carrying capacity 
of the voice coil. 

It also improves the stiffness and 
overall thermal capacity, in the mini¬ 
mum possible space so as to optimise 
the overall magnetic efficiency of the 
driver. 

The addition of Magnaflex liquid 
cooling (which is a magnetic fluid 
whose characteristics I still admire, 
even though the development is no 
longer new) in the air gap provides a 



The decay response spectrum plot for the Dynaudio Image 3 system. The main 
resonance visible is at 60Hz, with another fairly sharp one at 16kHz. 


further order of improvement in the 
tweeter's power handling capacity. 

The Magnaflex liquid simultaneous¬ 
ly provides an improvement in the 
damping characteristics of the driver 
to minimise unwanted spurious 
resonances, which frequently plague 
many high performance tweeters at 
one or more resonant points in their 
operating frequency range — and this 
tweeter exhibits one prominent 
resonance at 16kHz. 

The combination of these features 
provides a smooth and effective perfor¬ 
mance all the way out to 20kHz on 
axis, and enable it to achieve a 
reasonably good performance even at 
30° off axis. 

The high frequency performance 
drops off quite rapidly beyond 10kHz 
at 60° off axis, but that of course is a 
problem that faces virtually any other 
tweeter against which you may wish to 
compare it. 


In the Image 3 system the two drivers 
are integrated into a solidly fabricated 
real timber veneered cabinet without 
any supplementary bracing elements, 
and with only a modest level of 
urethane foam damping at the back and 
bottom of the cabinet. 

The crossover circuit uses high 
quality imported capacitors, ceramic 
encased and metal film resistors, and 
large hand-wound air cored induc¬ 
tors, which do not suffer from satura¬ 
tion problems when working at high 
power levels. 

Although the manufacturer's litera¬ 
ture states that all the internal wiring is 
carried out with Monster Cable to 
reduce the internal power losses to the 
minimum, my inspection failed to iden¬ 
tify the presence of the acclaimed 
Monster Cable. 

Although the cabinet does not incor¬ 
porate supplementary bracing ele¬ 
ments, the level of internal resonances 


Upper Trace is Electrical Input — Lower trace is Loudspeaker Output 
100Hz (20ms/div) 1 kHz (5ms/div) 6.3kHz (0.5ms/div) 



Tone burst response plots for the Image 3 system for 90dB steady state SPL measured at 2 metres on axis. 
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The Challis Report 

is reasonably modest, and identifiable. 
The back of the cabinet incorporates 
two separate pairs of Universal bind¬ 
ing posts, which separately feed the 
low frequency driver and the high fre¬ 
quency driver when bi-amping or bi¬ 
wiring is proposed, and which may be 
simply interconnected by wire links 
(or plugging links), if single pair 
wiring is prefered. 

The binding posts are most sensibly 
angled upwards, to ease the task of in¬ 
terconnecting or terminating. your 
wires. ^ 

Also the cabinet may be reversed if 
required, to shorten the length of wire 
required or to remove unsightly loops 
from the limited space that may be 
available in some situations. 

The venting port, although simple 
and straightforward, has relatively sharp 
edges at both ends, and consequently 
has the tendency to generate audible 
distortion as a result of poor airflow 
entry at low frequencies. 

Objective tests 

The objective evaluation of Image 3 
performance confirmed that the on-axis 
frequency response of the system is 
remarkably smooth and almost within 
+3dB from 50Hz to 20kHz, apart from 
the measurable notch at 1 kHz. 

A frequency response performance as 
smooth as that recorded is already fairly 
commendable, particularly when so 
many manufacturers lay claim to this 
order of performance without actually 
delivering the goods. 

As I discovered by chance as I moved 
the test microphone from its normal 'on 
axis' position, this performance varies 
slightly at various points above and 
below the median line between the two 
drivers, and particularly as a result of 
interference generated by out-of-phase 
relationships of one driver viz-a-viz the 
other. The frequency response I 
measured at 2m on-axis highlighted the 
low frequency resonance characteristic 
of the speaker, about which I will have 
more to say later. 

The off-axis testing of the tweeter 
confirmed that its response is nonethe¬ 
less still extremely good, and offers a 
degree of linearity that would generally 
satisfy the most demanding audiophile. 

The frequency response measured at 
30° to the main axis drops off quite 
noticeably above 10kHz and drops by 
approximately a further 4dB at 16kHz, 
and by 10dB at 20kHz. 

This is still reasonably good consider- 
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ing that most people can only really sensible content above 16kHz in most 
hear to just over 16kHz, and when you CD's or on prerecorded tapes, 
consider that there is little by way of The polar responses are quite impres- 



Frequency response plots for the Image 3 system . At top are the driver plots 
measured at 5cm from each, followed by the system response measured at 1m 
and 2m on the tweeter axis, and at 2m but 30 degrees off the tweeter axis. 























































































































































































































sive, with no significant loss of direc¬ 
tivity potential until 10kHz, and even at 
that frequency the drop is only -3dB or 
-4dB at 30° from the main axis. 

The polar response at 3kHz also fea¬ 
tures a slight improvement in output at 
30° off axis, which can be simply 
described as a 'bright spot' in its out¬ 
put contour. 

The tone burst characteristics of the 
Image 3 speakers is smooth at 100Hz, 
but exhibits some trace of ringing and 
carryover at 1 kHz — which it should 
be noted isqprimarily a result of the in¬ 
teraction between the two drivers, in 
the region of the crossover frequency. 

At 6.3kHz there is only a minuscule 
level of ringing, which is just detectable 


in the decay response spectra. The 
decay response spectra confirm modest 
resonances at 3kHz and 5kHz, and one 
relatively sharp and prominent 
resonance at 16kHz, which is just 
detectable on some program content. 
Although I must acknowledge that I had 
to look and listen for it, to find it. 

The decay response spectra also con¬ 
firmed that there is a prominent low fre¬ 
quency resonance, which did not show 
up as noticeably in the anechoic fre¬ 
quency response tests. 

In addition the cabinet resonances 
are more readily detectable in this 
evaluation than they are by any other 
objective test — short of placing ac¬ 
celerometers on the cabinet and carry¬ 


ing out either a modal analysis or com¬ 
parable resonance analysis. 

The measured phase linearity charac¬ 
teristics of the Image 3 are remarkably 
smooth, and appear to be a credit to 
Glen Leembruggen's talents. 

The measured impedance charac¬ 
teristics of the speaker display three 
prominent peaks, the first of which is at 
26Hz, the second a shade over 60Hz 
(and about which I will have more to 
say later) and the third at 2kHz. The 
lowest impedance of the speaker is a 
shade under 5 ohms, and that im¬ 
pedance would appear to be the rep¬ 
resentative load impedance of the 
speaker. 

Consequently the Image 3's are best 
used as a single set of speakers on your 
amplifier's output terminals, if you wish 
to avoid the possibility of overloading 
the amp's output stage. 

As the Image 3's do not incorporate a 
protection circuit, it would be advisable 
to either incorporate an external set of 
fuses or one of the electronic protection 
circuits of the type which are advertised 
as kits from the suppliers in this 
magazine. 

The last objective test was the one- 
third octave band pink noise room 
response test of the Dynaudio Image 3 
in my living room, and apart from the 
merest suggestion of a resonance at 
63Hz, the pink noise response of the 
speakers is quite outstanding. 

Subjective evaluation 

Having evaluated the objective char¬ 
acteristics of the Image 3, and with my 
real-time analyser still set up to monitor 
the characteristics, I proceeded with the 
subjective evaluation. 

The first disc that I used was Carlo 
Maria Giulini conducting the Royal 
Concertgebouw Orchestra in Dvorak's 
Symphony No 8 (Sony Classical SK 46 
670), which is a wonderful rendition of 
this beautiful symphony and which ex¬ 
ercised most but not all of the classical 
musical reproduction characteristics of 
the Image 3's in a particularly impres¬ 
sive way. 

Dvorak was an extremely talented 
composer and his Symphony No 8 
provides a soft, gentle, lyrical piece in 
which virtually all of the major instru¬ 
ments feature — including the drums. I 
noted with interest that at each drum 
roll, the 63Hz resonance was most 
prominent. 

I progressed to Murray Perahia play¬ 
ing Franck & Liszt, (Sony Classical SK 
47 180), and in particular two of my 
favourite pieces, Liszt's Mephisto 
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In these three further plots we see the system phase response measured at 2m 
on the tweeter axis, the one third octave pink noise response (same distance) and 
finally the input impedance piot. Note the peaks at 25Hz, 60Hz and 2kHz. 
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Polar response plots for the Image 3 system at 1kHz, 3kHz, 6.3kHz and 10kHz. 


The Challis Report 

Waltz No 1, and his Concert Study No 
2, Gnomenreigen, which are equally 
complex tests of both the competence 
of the pianist as well as of the 
reproductive capabilities of the 
loudspeaker system. 

Murray Perahia is one of America's 
foremost pianists, and although I have 
once heard a superior rendition of the 
Mephisto Waltz, the Gnomenreigen 
was brilliant, and the sonic reproduc¬ 
tion was remarkably true to life. So far 
so good... 

I progressed on to a second record of 
Murray Perahia, with Radu Lupu play¬ 
ing Mozart Concertos for Two & Three 
Pianos, backed by the English Chamber 
Orchestra (Sony Classical SK 44 915). 

This disc is undoubtedly the most 
outstanding new Mozart disc that I have 
heard in 1991, and contains a brilliant 
selection of chamber music with duo 
pianist backing. 

The Image 3's performed admirably, 
although I was readily able to detect 
some minor dissonances, as well as 
traces of distortion, particularly when 
the listening levels exceeded 100dB(A) 
to 105dB(A) at 2m or more from the 
speakers. 

Once again I could both hear and 
detect the 63Hz resonance, and was 
both aware of it and regrettably starting 
to listen for it. 

I progressed on to some rock music, 
and when the predominant content of 
the music suddenly changes to low fre¬ 
quency beats, you become acutely 
aware of the 63Hz resonance. It makes 
you start to wish that the porting struc¬ 
ture had been simply modified by using 
a foam plug to broaden the bandwidth 
of that resonance, and reduce its 
amplitude. 

My final series of subjective tests 
were of the voice reproduction 
capabilities of the Image 3's, and by 
and large, I was satisfied that although 
they have a detectable audible charac¬ 
teristic on voice, the voice reproduction 
characteristic was very commendable. 

The Image 3's provide a credible per¬ 
formance when reproducing rock 
music, with significant low frequency 
and at high levels of output. 

By contrast they provide an outstand- 
ing performance when reproducing 
classical music. This is clearly their 
preferred medium, and for it they are 
likely to be purchased in large num¬ 
bers. 

The Image 3's will undoubtedly set 
the yardstick for Australian designed 


small loudspeaker systems in the 
foreseeable future. 

Dimensions of the Image 3 
enclosures are 520 x 220 x 300mm (H 
x W x D), and they weigh 11kg each. 


The quoted recommended retail price 
is $1690. 

Further information is available from 
Scan Audio, 52 Crown Street, Rich¬ 
mond 3121; phone (03) 429 2199. ■ 


Measured Performance of Dynaudio Image 3 Speakers 


Frequency Response 
Crossover Frequencies 
Sensitivity 

(for 90dB average at 2m) 

Harmonic Distortion 

(for indicated levels @ 1m) 


Input Impedance 


Minimum at 200Hz 


50Hz to 20kHz =/-4dB 
1500Hz 

7.4VRMS = 13.7 Watts (nominal into 4ohms) 



87dB 

90dB 

90dB 


100Hz 

1kHz 

6.3kHz 

2nd 

-20.3 

-41.2 

-42.3dB 

3rd 

-34.2 

-37.8 

-51.3dB 

4th 

-50.3 

-57.5 

- 

5th 

-48.5 

-64.0 

- 

THD 

9.9% 

1.6% 

0.77% 

100Hz 

5.2ft 



1kHz 

10 . 0 ft 



6.3kHz 13.2Q 




4.7ft 
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OB I AT ltd YOUR ONE STOP 
DISTRIBUTOR OF 

TEST & MEASURING INSTRUMENTS 


New Black0Star 

Video Monitor Tester 1410 

• Checks MDA, CGA, EGA. Hercules, PGA. VGA. SVGA. 8514A, 
XGA and TV formats • Microprocessor controlled • Intelligent 
alpha-numeric display • Analog RGB, TTL-IRGB, Secondary RGB, 
Horizontal/Vertical/Composite syncs O Colour Bars, Test Card, 
Crosshatch, Dots, Ramp, Focus, Horizontal Lines, Vertical Lines, 
Raster and Checkerboard 5 Full control over output signals 

• 15.625 to 48.5kHz Line Frequencies ) 49.9 to 87Hz Frame 
Frequencies Inverse Video • Separate Analog and TIL Outputs 

• IV and 0.7V Video • Easy Connection via 9-way and 15-way ‘D’ 

and BNC Connectors $1155.00 ex tax $132S.OO irtc tax 


E l -J —~. nag 

© ■ © - mi 

BisBBaasBasina ! 1 

Orion PAL TV/Video Pattern Generator 

• Tests TV, VCR. Monitors etc • PAL B, D. G. H. I. K • RF, 
Composite Video and IRGB Outputs •Separate or Mixed Syncs 
• Trigger Output • Colour Bars, Greyscale, Crosshatch, Dots, 
Lines, Focus, Purity etc. #Over 50 pattern combinations • IV or 
TTL IRGB • 5.5, 6.0 and 6.5MHz Sound Carriers • Internal/ 
External Sound • Mains Operated $755 (ex tax) $869 (inc tax) 



Fluke 90 Series - 50MHz Bandwidth 



Digital Storage Scope plus... 

• 25MS/s 2 channel digital storage 

• 8-bit,25 levels/div vert, resolution 

• lOns/div to 5s/div timebase 

• Store 8 waveforms (95 & 97) and 
10 set-ups (97) 

• Measuring cursors (95 & 971 

...Full 3000 count DMM 

• Functions include Min/Max, 

Touch Hold™, Relative & %, 

Autoranging etc 

• dBm, dBV and dBW (95 & 97) 

• 5 Soft Keys/Pop-Up Menus 

• 12cm 240x240pixel Super 
Twisted Nematic LCD screen 

• Floating up to 600Vrms 

• Optical RS-232 Port (97) 

• Low Power (4 hr internal battery) 

• Built-In component and baud rate testers and a sine, 
square and ramp signed generator (97) 

Model 93 Basic instrument $1460 ex tax $1752 inc tax 
Model 95 Adds measuring cursors and recording function 


$1895 ex tax $2274 inc tax 

Model 97 Adds waveform and set-up memories, back-lit 
LCD, generator functions, RS-232 interface 

$2350 ex tax $2796 inc tax 


SAVE ON TEST LEADS & SCOPE PROBES 
250MHz Scope Probe Kit to suit most brands of scope for under $50! 

we carry a comprehensive range of Blackstar test leads and accessories 


suitable fora wide range of instruments. All are British manufactured to 
the highest safety standards using silicone rubber sheathed cable. 

Give your instruments anew lease of life with these quality products! 

BSl 10 Switched xl/xlO Probe 

Position xl Attenuation 1:1 Bandwidth dc to 25MHz Rise Time 14ns Input Resistance IMn (scope input) 
Input Capacitance 90pF (+scope input) Working Voltage 200Vdc in pk ac derating with frequency Position 
Ref Probe tip grounded via 9MQ resistor Position xIO Attenuation 10:1 Bandwidth dc to >250MHz Rise 
Time <1.4ns Input Resistance 9MQ (10MU for 1 Mil scope input) Input Capacitance 16pF Working 
Voltage 500Vdc in pk ac derating with frequency Cable Length 1,2m Includes Test Hook spring loaded, 1C 
Test Clip, Insulating Tip, BNC Adaptor, Compensating Tool, 20cm Ground Lead, Probe Tip 

$48 ex tax $56 inc tax 

BS-100 xlOO Probe 

Attenuation 100:1 Bandwidth >250MHz Rise Time <1.4ns Input Resistance 99Mn (100MQ lot IMG scope 
input) Input Capacitance 7.5pF (+scope input) Working Voltage 1200Vdc in pk ac derating with frequency 
Cable Length 1.2m Includes Test Hook spring loaded, 1C Test Clip, Insulating Tip, BNC Adaptor, 
Compensating Tool, 20cm Ground Lead, Probe Tip 

$58 ex tax $67 inc tax 

BS-300 High Performance xIO Probe 

iaeai ror pulse measurements where superior performance is required 

Attenuation 10:1 Bandwidth dc to >300MHz Rise Timed ,2ns Compensation Range 10pF to 50pF Input 
Resistance 9Mn (10MQ for 1 MG scope input) Input Capacitance 16pF Working Voltage 600Vdc in pk ac 
derating with frequency Cable Length 1 2m Includes Test Hook spring loaded, 1C Test Clip, Insulating Tip, 
BNC Adaptor, Compensating Tool, 20cm Ground Lead, Probe Tip 

$60 ex tax $69 inc tax 


BS-750 RF Detector Probe 

Bandwidth 100kHz to 500MHz±1dB, 100kHz to 750MHz±3dB Input Capacitance 7pF Working Input Voltage 
50Vrms DC Isolation 200Vdc inc pkac Turn On Voltage 250mV Cable Length 1.2m Includes Test Hook 
spring loaded, 1C Test Clip, Insulating Tip, BNC Adaptor, 20cm Ground Lead^Probe Tip 

$60 ex tax $69 inc tax 

TLS200 Test Lead Set 

• High quality silicone rubber cable • Available with 4mm straight or right angled plugs • Flame retardent 
plastic • Packed in tough plastic wallet Max Ratings IkVrms, 10A Includes 2 each of 1 5m silicone rubber 
cable assemblies, Test Prods, Sprung Hooks, Insulated Crocodile Clips, Spade Terminal 

$40 ex tax $46 inc tax 

TL600 Fused Prod Test Lead Set 

• Full safety fuse housing makes fuse handling safe should equipment still be connected to a power supply 

• Double skinned, high quality silicone rubber cable for protection against oil, chemicals etc • Available with 
straight or right angled plugs • Flame retardent nylon • Durable tips incorporating 4mm lantern spring 

• Supplied with 4mm insulated crocodile clips Max Ratings IkVrms, 10A 

Also available $65 ex tax $75 inc tax 

BS-OOl 1:1 scope probe 35MHz bandwidth 1MO/40pF $30 ex tax $35 inc tax 
BS-OIO 1*0:1 scope probe >250MHz bandwidth 9MO/16pF $35 ex tax $41 inc tax 
Test Lead Pairs 1.2m silicone rubber straight or right angle plugs $18 ex tax $21 inc tax 

Just Announced! 

NEW ACTIVE PROBE - CALL FOR DETAILS 


Ask for our FREE 16 page 
Shortform Catalogue 


Special account facilities 
available for Education and 
Government Departments 

Express delivery throughout 
Australia and South Pacific 


Detailed brochures and specifications available. We are factory trained to advise 
on your requirements for general purpose Test Measuring Instruments 



READER INFO NO. 3 


Oonhcorcl 


|wtlcomal)«r^ 


129 Queen Street, Beaconsfield P.O.Box 37 Beaconsfield NSW 2014 
Tel: (02) 698 4776 Fax : (02) 699 9170 
Call us for the name of your local stockist 





































Canon’s EXIHi, the first camcorder 
for the consumer to accept inter¬ 
changeable lenses. 



New Camcorders 
following two paths 

Video camcorder makers are becoming increasingly adept at performing miraculous ‘shrinks’ of 
each new wave of models — while at the same time managing to crank up performance, and also 
hike prices by 50% or more. As 1991 draws to a close, it’s useful to take stock of how far home 
video camcorders have now developed, in terms of design and features, and interesting to speculate 
where they seem to be heading. 


by BARRIE SMITH 

One thing becoming apparent is that 
camcorder designers — and their 
marketing people — are setting up two 
diverging product streams. One stream 
began when Sony’s market-shattering 
Handycam TR55 appeared in 1990. 

Since then nearly all of the major 
makers have come out with simpler, 
smaller, cheaper and more ‘pocketable* 
units. Clearly these are to meet the two 
prime needs of Mr & Mrs Videomaker: 
family shooting, and holiday/travel. 


However as these tiny video machines 
contract in size, so does the problem of 
camera shake increase in the hands of the 
less than expert user. 

The physical constraints of a smaller 
package (necessitating smaller head 
drums and simpler transport paths) has 
also increased picture jitter. Only two 
companies have attacked the shake prob¬ 
lem, and one alone has confessed and at¬ 
tended to the concern of picture jitter. 

The second product stream has seen 


the larger camcorder remain, with most 
companies producing more high band (S- 
VHS and Hi8) models, with more bulk, 
more weight, more complex features and 
— wonder of wonders! — incorporating 
still camera operational approaches into 
these machines. 

(Follow the 150-year-plus path of sil¬ 
ver photography they may, but some¬ 
times, video designers seem to have 
misunderstood — or ignored — the basic 
principles of optics and light!) 
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470,000 pixels have never been so naked as in this shot of The EX1 's body, 
the image sensor in Canon's EXIHi interchangeable lens adaptor. 
camcorder. 


Hefty Canon 

Canon has produced the EXIHi, the 
first camcorder in consumer terms to ac¬ 
cept interchangeable lenses —just like a 
35mm SLR; and it can also use Canon 
EOS still camera lenses. For the first time 
the way looks clear for the consumer (al¬ 
beit a well-heeled one, with the EX1 
priced at nearly $4,000) to have access to 
a camcorder which can use a very wide 
angle lens — in the form of a zoom with 
a 5mm minimum focal length. The EX1 
belongs to the second stream: it uses the 
Hi8 format, with its over 400 lines of 
horizontal resolution and luminance sig¬ 
nal bandwidth of 5.4MHz, and with the 
RGB signals from the CCD being 
processed separately before reaching the 
recording heads, improving colour 
reproduction. The CCD itself has a total 
pixel count of 470,000, reducing to an ef¬ 
fective 440,000. 

No lightweight, the camcorder weighs 
in at a hefty 1.4kg. Add a battery and a 
lens — the 15:1 zoom weighs in at 750g 
— and you arrive at a total of around 
2.25kg. Exceptional optical and picture 
quality is the bonus, but patently the EX1 
is not a model for the light-footed 
traveller. 

Having mixed with the odd film and 
video newsreel cameraman over the 
years, I can attest to the fact that bulk and 
a little weight can sometimes be useful as 
barging and bargaining power in violent 
crowd activity: the EX1 fills this need! 

Canon being a photographic company 
of long standing, their reputation as 
builders of durable cameras and lenses 
has been appreciated by both profes¬ 
sionals and the keen amateur. This high 
band model, with its lenses alone weigh¬ 
ing more than most mini palmcorders. 


confirms the tradition. An example of 
how the aforementioned ‘streams’ are 
heading in apparently widely diverging 
directions is in the materials and machin¬ 
ing of the video hardware. 

Plastic-bodied palmcorder models with 
integrated, fixed lenses are now heading 
down to half a kilogram in total weight 
Even small savings in each component 
are important. Most manufacturers have 
brought palmcorder zoom lenses down to 
50-60g in weight, and tape transports to 
250g levels. 

Optically, the EX1 may be the best cur¬ 
rent choice to satisfy discerning video 
makers with a photographic background. 

The extremely long ranging 15:1 zoom 
(8-120mm) has an aperture of F/l.4-2.1 
(depending on focal length selected) and 


Y/ 



Digital rendering off tape — made with 
the Art Freeze mode of the EX1. 


a 24mm SLR lens and the necessary 


a 15-element optical makeup, with 13 of 
these coated. The iris itself has eight 
blades, to restore circularity to high¬ 
lights. 

At launch time the latter zoom was ac¬ 
companied by an F/l.4-1.8, 8:1 zoom 
(8.7-69.6mm) which weighed less than 
half that of the 15:1. Now a 3:1 zoom 
(5-15mm) has also been released. 

Long, longer, longest! 

In terms of long, long lenses the Canon 
redefines strikingly narrower horizons 
with its ability to use almost any of the 
EOS range of 35mm SLR lenses. An en¬ 
largement factor of 5.4 times comes into 
play when the SLR lens is fitted to the 
EX1, and can transform a 1000mm lens 
into the equivalent of 5400mm; the angle 
of view shrinks from 2.5° to ap¬ 
proximately 0.5° coverage in the video 
viewfinder! 

As if that were not enough, a two-times 
extender can also be fitted between the 
lens and camera body — giving the 
equivalent of 10,800mm or 0.25° angle 
of view. 

Exposure control is well served by a 
correlated two-field system, using read¬ 
ings from the centre and perimeter of 
frame. The exposure level itself can be 
adjusted up or down in quarter-stop in¬ 
crements, with viewfinder confirmation. 

The shutter runs to 1/10,000, and there 
is a Gain Up mode so that the full range 
of speeds can be thoroughly exploited. 

EX1 in digital 

Panasonic’s SI mini camcorder was 
first to incorporate a still frame function, 
presumably to ‘mix it’ with the still- 
video cameras hesitantly approaching the 
market 

The EX1 follows this, and like a num- 
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Camcorders 


Cutaway of the Canon UC10, a budget priced small camcorder. Lens weight Is 
less than 50g. 


ber of other camcorder models at the 
lower end of the market, the EX1 offers 
digital image processing via a frame 
store. 

A ‘freeze’ mode captures a still image, 
yet the audio keeps recording. You can 
also record blur, via a series of l/6th of a 
second freezes of continuing action. Art 
Freeze produces a series of still frames 
with a ‘paint’ or posterised effect Dissol¬ 
ves are also possible in Overlap mode: 
the outgoing scene’s image is frozen 
during the dissolve. A two times digital 
enlargement of the scene — but with 
quite noticeable quality loss — can be 
accessed in Close Up mode. 

Simpler models 

Not content to sit at the upper end of 
the market, nor play the technology 
game, Canon has also recently intro¬ 
duced smaller and simpler to operate 
‘Mum and Dad’ models. One is the 
UC10, with a zoom wide end of only 
6mm, and a low-light potential of a mere 
3 lux. Slimming the camcorder’s body to 
a mere 79mm, this model weighs in at 
less than 600g (minus battery). 

Novelty value is served by the E850 
(weight 1.25kg) — another Hi8 model — 
which has a library of eight animated tit¬ 
les and six musical ‘stings’ or themes to 
glam up even the most tawdry piece of 
home video making. 

How would you like a flock of but¬ 
terflies swinging away to the tune of Sur 
le Pont d'Avignon? You’ve got it, with the 
E850! 

Wide Mitsubishi 

Seeing the market’s call for a lens ar¬ 
rangement offering more than the fixed 
zoom, Mitsubishi in Europe has intro¬ 


duced a PAL camcorder — the C35 — 
which can accept interchangeable front 
elements to give a variety of focal 
lengths. 

Optically, the preferred position for 
lens extenders and converters such as this 
is behind the objective — not in front 

But in this case the glassware is 
designed to work with the main group 
and will appeal to many with its ability to 
provide a 5.9mm focal length. Sadly, we 
won’t see this model in Australia. 

Smaller, and launched recently in 
Australia, was Mitsubishi’s line of three 
VHS-C machines. One of the camcorders 
was in Super-VHS-C, and all weighed in 
at just 690g—beating the new small Hi8 
Sony model (see below) by a week or 
two. 


a digital stabiliser is installed to steady 
the hand, this time operating in both ver¬ 
tical and horizontal planes — unlike 
Panasonic’s vertical-only approach in 
their SI (see box: ‘Shake removal — 
Panasonic vs Mitsubishi). 

The high band HS-CX7 has a six-mode 
‘Event’ system — Portrait, Sunset, Golf, 
Ski or Sports — indicating its target 
market is the average video maker wish¬ 
ing to gain an edge in quality. The 1/3" 
CCD image sensor has a pixel count of 
420,000. 

Fast, faster 

Returning to the high performance or 
‘large’ end of the market, Panasonic has 
produced an S-VHS camcorder — the 
MS95 — which carries lens aperture data 
in the viewfinder in half-stop increments. 
The high speed shutter runs to 1/16,000 
sec, with intermediate steps. 

It’s worth noting the relentless passion 
with which video pursues higher and 
higher shutter speeds, while the amount 
of light available is strictly finite. 

With the MS95’s lens wide open at 
F/1.7 on a bright sunny day, the fastest 
shutter speed that would produce an ade¬ 
quately lit image would be around 
1/4,000 sec. 

Stretching to 1/16,000 sec would see 
the image underexposed by two stops! 
Ultra high speeds will see image darken¬ 
ing, but perhaps motion analysis boffins 
can summon up the required volume of 
illumination. 

Panasonic has had major success with 
its ‘G series’ of low priced units, but the 
MS95 will have considerable appeal to 


The Mitsubishi camcorders are so light 


J 










Canon’s E850—butterflies and ‘Sur le Pont d’Avignon’. 
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Mitsubishi's CX7 — Super-VHS and an electronic stabiliser that steadies the 
pictured with claimed minimal quality loss. 


serious video makers. At just over a kilo, 
it’s another entrant in the ‘hall of heft’. 
However, it has impressive specs. It uses 
an amorphous head and an FIT (Frame 
Interline Transfer) CCD. 

Compared to a conventional CCD, the 
FIT CCD sends signals at high speed (50 
times faster than normal) through the 
Vertical Transfer CCD to the charge 
storage section located underneath. The 
memorised signals are output through the 
Horizontal Transfer CCD. The result is 
virtually no smear in the imaging cir¬ 
cuitry. 

I did discover an undocumented fea¬ 
ture in the 95, which should excite home 
video makers keen to do frame-accurate 
edits in post production: the inclusion of 
a VITC (Vertical Interval Time Code) 
generator. 

The code generator works automat¬ 
ically without any prompting from the 
operator, allowing individual frame ad¬ 
dresses to be encoded onto the tape, then 
later accessed, selected — and compiled 
to produce an edit list. However, not 
every VITC-able editing controller can 
read the MS95’s type of VITC code. The 
95 produces uses only two lines of the 
blanking signal for the code — the 
professional standard. 


This aside, the exposure system in the 
MS95 would appear to be one of the best 
in a consumer camcorder — equal or su¬ 
perior to the exposure schemes found in 
Canon’s EX1 or Sony’s V5000. 

And the big gain arrives when using 
the unit in Program mode, with the lens 
aperture working in concert with the 


shutter speeds — both able to change by 
subtle steps. 

Still video 

In Europe, Philips has surprised many 
by designing and producing a locally 
made S-VHS PAL camcorder model — 
the VKR9550 — after a long period of 
sourcing its units from JVC. 

It is notable in being the first camcor¬ 
der to carry an onboard VITC generator, 
and enters the volatile field of still video. 
The VITC inclusion is the result of col¬ 
laboration between Philips and 
Panasonic. 

The Dutch company has a financial in¬ 
terest in Alpermann+Velte, virtually sole 
producers of the all important chips. Im¬ 
portantly, the machine has a full AV line 
input, allowing it to be used not only to 
reproduce VITC-encoded signals, but 
take line inputs. 

The still frame or ESP (Electronic Still 
Picture) feature depends, uniquely, on the 
9550*s ability to record a complete, 
single frame of action every 25th of a 
second. Normally, a camcorder shoots 
two fields to make a complete video 
frame, but access to only one of the fields 
(and consequent loss of resolution) has 
been possible until now. 

The 9550 records complete frames 
every l/25th of a second, which it then 
divides to a pair of fields for TV 
playback. VITC code is used to access 
the individual frames for replay. The 
result is a doubling of definition, further 
assisted by its 2/3" sensor chip. 

Again this model is not for Australia, 
unfortunately, due to the need for a 
sophisticated service setup. 



Panasonic's high level MS95 ■— half stop exposure changes , and an 
undocumented integral time code generator. 
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Camcorders 

Top tiny 

But the most talked-about camcorder 
of 1991/92 is likely to be Sony’s new Hi8 
TR705. Industry competitors have still 
not finished their bitter barking about 
Sony’s premature introduction of the 
TR45 palmcorder earlier this year. Now, 
many cats will pursue even more pigeons 
as the TR705 offers even more in the 
customary minuscule package. 

The direction of the price for this unit, 
as is the case with all fresh technological 
wizardry, is in the pronounced direction 
of UP. On the face of it, the Japanese 
seem to be becoming increasingly adept 
at performing miraculous ‘shrinks’ of 
each new wave of electronic picture 
paraphernalia, bedecking them with 
more beguilingly attractive features — 
yet managing to hike prices by 50% and 
more. 

In 1991 Australian companies saw 
demand dry up because of the reces- 
sionand the Gulf War. Old stock 
lingered in warehouses, while new 
models queued for release — the 
Japanese dislike price cutting. Now, 
prices have fallen and buyers show signs 
of returning. Possibly by coincidence, 
Sony forestalled a possible price war 
by introducing a radical new model — 



Sony’s tiny but powerful TR705 — 
around 800g, but offering HI8 format. 
One to watch In 1992. 


helping to ‘ramp up’ prices by delivering 
added value features such as high band 
recording. 

The TR705 is physically almost identi¬ 
cal to its standard TR75 equivalent, yet is 
slated to sell for around a thousand dol¬ 
lars more. 

How? Because it is in Hi8 format, and 
has some appealing features such as a 
combination aperture/gain control which 
has full viewfinder indication of what is 
happening. Small, and weighing little 
more than 800g, the Sony is a tech¬ 
nological masterpiece of miniaturisation. 
A redesign of the tape path is claimed to 
cure picture instability — a little- known 
bane of small designs. 


Over 400 lines of resolution is one 
benefit, aided by an effective 440,000- 
pixel CCD. Using a ‘Cat’s Eye’ CCD, the 
camcorder can also pick up images as 
low as 2 lux — roughly the light of a 
small candle. The auto focus is also a 
very rapid one, able to pull from infinity 
to 1cm in a second or so. 

Then, to add a touch of the jet set to the 
whole tiny package, the 705 has a world 
time/date function, allowing you to dial 
in local time so that your tapes carry the 
exact moment and day your international 
video action was seized. 

What’s next 

The format wars — Video 8/Hi8 vs 
VHS/S-VHS/VHS-C — look likely to 
continue until 1996, in which year the in¬ 
dustry is expected to release consumer 
digital video to the awaiting 
videographic hordes. 

Analog will be dead — officially. 
Linear tape may also be presumed life¬ 
less at this time. 

The recording medium to replace tape 
could well emerge from at least three 
technologies already in the pipeline: 
Sony’s 2.5" MD photo-optical disks. 
Philips’ DCC cassettes and the little 
known ICI ‘Digital Paper’. 

All have immense storage potential, 
with similarly small bulk in the media it¬ 
self. ■ 


Shake removal: Panasonic vs Mitsubishi 

The smaller the camcorder, the greater the chance of operator- 
induced shake — an inescapable fact. Panasonic’s pioneering 
stabilising camcorder — the SI — uses comparative analysis of 
consecutive frames, a frame store and correction algorithms to 
produce a steady video picture. Unfortunately, the system is 
unable to distinguish between a shaky hand and a shaky sub¬ 
ject! Odd motion artefacts occasionally cause some interesting 
effects, and an overall picture quality loss of around 15% is 
another penalty. 

Even where there is no 
hand shake, a high contrast 
subject moving in the 
foreground causes the 
background to move in the 
opposite direction. 


background 




A person who turns abruptly 
in the frame, is seen by the 
non-Mitsubishi stabiliser as 
camera shake, causing the 
whole picture to shake. 


Mitsubishi’s approach is to detect the physical instability of the 
camcorder itself — in vertical and horizontal directions. It then 
converts this information to electrical impulses, and applies this 
data directly to the CCD signal before it reaches the record 
heads. Little or no picture degradation is claimed, and odd motion 
artefacts are not introduced. 

The accompanying diagrams describe how Mitsubishi sees 
the problems in Panasonic’s method. The writer felt it un¬ 
necessary to show Mitsubishi’s steady picture. After all, 
’steady’ is steady! 


When a high contrast 
subject, eg a person, moves 
closer to the camera, the 
background shakes. 




When a person passes in 
front of a bright background, 
eg a window, the non- 
Mitsubishi system causes 
the whole image to shake. 


The Panasonic method of image stabilisation — as assessed by Mitsubishi. 
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DATA & REFERENCE 


DIGITAL 1C EQUIVALENTS AND PIN 
CONNECTIONS 

BP140 — 

Shows equivalent and pin connecHofis |f|a popular 

Japanese ^g|al ICs. Also includes details of packaging, 
families, lurrawhSTmanulacturer and county of origin. 

LINEAR 1C EQUIVALENTS AND PIN 
CONNECTIONS 


$18.00 

tular 


BP141 

Shows equivalents and pin 
user-oriental,. 

Japanese linear |\lsotfl 
manufactured 
POWER 
BP235 
Covers Pi 
FEPs and _ 

ELECTRONIC HOBBYISTS HANDBOOK 
BP233 $16.00 

Mr R.A. Penlold has used his vast knowledge of hobby 
electronics to provide a useful collection of data for the 



amateur electronics enthusiast, in a single source where it 
can be quickly and easily located. 

RADIO AND ELECTRONIC COLOUR CODES 
AND DATA CHART 

BP7 $4.00 


Covers many colour codes in use throughout the world, for 
most radio and electronic components, includes resistors, 
capacitors, transformers, field coils, fuses and battery leads, 
speakers etc. 


CHART OF RADIO, ELECTRONIC, 
SEMICONDUCTOR AND LOGIC SYMBOLS 
BP27 $4.00 

Illustrates the common, and many of the not so common, 
radio and electronic, semiconductor and logic symbols that 
are used in books, magazines and instruction manuals etc., 
in most countries throughout the world. 


CIRCUITS & CONSTRUCTIONAL 
PROJECTS 


IC PROJECTS FOR BEGINNERS 

BP97 $8.50 

Offers a range of simple projects based around a number of 
popular and inexpensive linear and digital integrated circuits. 
With most projects, complete layout anchor point to point 
wiring diagrams are included to help simplify construction. 

30 SOLDERLESS BREADBOARD 
PROJECTS - BOOK 1 

BP107 $11.00 

Each project, which is designed to be built on a "Verobloc" 
breadboard, is presented in similar fashion with a brief circuit 
description, circuit diagram, component layout diagram, 
components list and notes on construction and use where 
necessary. Wherever possible the components used are 
common to several projects. 

30 SOLDERLESS BREADBOARD 
PROJECTS - BOOK 2 

BP113 $6.50 

This book describes a variety of projects that can be built on 
plug -in breadboards using CMOS logic IC’s. Each project 
contains a schematic, parts list and operational notes. 

POPULAR ELECTRONIC PROJECTS 

BP49 $9.50 

Provides a collection of the most popular types of circuits 


and projects covering a very wide range of interests, 
including Radio, Audio, Household and Test Equipment 
projects. 

HOW TO USE OP-AMPS 

BP88 $11.00 

This book has been written as a designer's guide covering 
many operational amplifiers, serving both as a source book 
of circuits and a reference book for design calculations. The 
approach has been made as non-mathematical as possble 
and it is hoped, easily understandable by most readers, be 
they engineers or hobbyists. 

IC 555 PROJECTS 

BP44 $9.50 

Every so often a device appears that is so useful that one 
wonders how life went on without it. The 555 timer is such a 
device. Included in this book are basic and general circuits, 
motorcar and model railway circuits, alarms and 
noise-makers as well as a section on the 556, 558 and 559 
timers. 

50 SIMPLE LED CIRCUITS 

BP42 $6.00 

Contains 50 interesting and useful circuits and applications, 
covering many different branches of electronics, using one 
of the most inexpensive and freely available components - 
the light-emitting diode (LED). Also includes circuits for the 
707 common anode display. 

50 SIMPLE LED CIRCUITS - BOOK 2 
BP87 $6.00 

A further range of uses for the simple LED which 
complements those shown in book number BP42. 

50 PROJECTS USING RELAYS, SCRs 
AND TRIACs 

BP37 $8.50 

Relays, silicon controlled rectifiers (SCR's) and 
bi-directional triodes (TRIAC's) have a wide range of 
applications in electronics. This book gives tried and 
practical working circuits which should present the minimum 
of difficulty for the enthusiast to construct. 

MINI-MATRIX BOARD PROJECTS 

BP99 $6.50 

This book provides a selection of 20 useful and interesting 
circuits, all of which can be built on a mini-matrix board just 
24 holes by 10 copper strips in size. 

REMOTE CONTROL HANDBOOK 

BP240 $13.00 

Replaces our original book DP73 and is aimed at the 
electronics enthusiast who wishes to experiment with 
remote control in its many aspects and forms. 

MODEL RAILWAY PROJECTS 
BP95 $8.50 

Provides a number of useful but reasonably simple projects 
for the model railway enthusiast to build. The projects 
covered include such things as controllers, signal and 
sound effects units, and to help simplify construction, 
stripboard layouts are provided for each project. 
ELECTRONIC PROJECTS FOR CARS 
AND BOATS 

BP94 $9.50 

Describes fifteen fairly simple projects for use with a car 
and/or boat. Each project has an explanation of how the 
circuit works as well as constructional details including a 
stripboard layout. 

POWER SUPPLY PROJECTS 

BP 76 $7.50 

Mains power supplies are an essential part of many 
electronic projects. This book gives a number of power 
supply designs, including simple unstabilised types, fixed 
voltage regulated types, and variable-voltage stabilised 
designs, the latter being primarily intended for use as bench 


supplies for the electronics workshop. The designs provided 
are all low-voltage types for semiconductor circuits. 

ELECTRONIC SECURITY DEVICES 

BP56 $9.50 

This book, besides including both simple and more 
sophisticated burglar alarm circuits using light, infra-red and 
ultra-sonics, also includes many other types of circuit as 
well, such as gas and smoke detectors, flood alarms, 
doorphone and baby alarms, etc. 

PRACTICAL ELECTRONIC BUILDING 
BLOCKS-Bookl 

BP117 $8.50 

PRACTICAL ELECTRONIC BUILDING 
BLOCKS-Book 2 

BP118 $8.50 

These books are designed to aid electronic enthusiasts who 
like to experiment with circuits and produce their own 
projects. The circuits for a number of building blocks are 
included in each book, and component values and type 
numbers are provided in each case. Where relevant, details 
of how to change the parameters of each circuit (voltage 
gain of amplifiers, cut-off frequencies of filters, etc.) are 
given so that they can be easily modified to suit individual 
requirements. No difficult mathematics is involved. 

HOW TO DESIGN ELECTRONIC PROJECTS 
BP127 $9.00 

The aim of this book is to help the reader to put together 
projects from standard building blocks with a minimum of 
trial and error, but without resorting to any advanced 
mathematics. Hints on designing circuit blocks to meet your 
special requirements where no "stock" design is available 
are also provided. 

HOW TO DESIGN AND MAKE YOUR OWN 
PCBs 

BP121 $6.50 

Chapter 1 deals with the simple methods of copying printed 
circuit board designs from magazines and books and 
covers all aspects of simple PCB construction as 
comprehensively as possible. 

Chapter 2 covers photographic methods of producing 
PCB's and Chapter 3 deals with most aspects of designing 
your own printed circuit board layouts. 


S.W., AMATEUR RADIO 
& COMMUNICATIONS 


COMMUNICATION (Elements of 
Electronics-Book 5) 

BP89 $11.00 

A look at the electronic fundamentals over the whole of the 
communication scene. This book aims to teach the 
important elements of each branch of the subject in a style 
as interesting and practical as possible. 
AN INTRODUCTION TO AMATEUR RADIO 
BP257 $11.00 

Gets you started with the fascinating hobby that enthrals so 
many people the world over. 

INTERNATIONAL RADIO STATIONS GUIDE 
BP255 $16.00 

Totally revised and rewritten to replace the previous edition 
(BP155), this book contains considerably more information 
which is now divided into thirteen sections including: 
Listening to SW Radio, ITU Country Codes, Worldwide SW 
Stations, European, Middle East & N. African LW Stations, 
European, Near East & N. African MW Stations, Canadian 
MW Stations, USA MW Stations, Broadcasts in English, 
Programmes for DXeris & SW Listener, UK FM Station, 
Time Differences from GMT, Abbreviations, 
Wavelength/Frequency Conversion 
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NEW BOOKS 



The RS-232C maze 

RS-232 MADE EASY, by Martin D. 
Seyer. Second edition, published by 
Prentice Hall, 1991. Soft cover, 230 x 
150, 436 pages. ISBN 0-13-749854-3. 
Recommended retail price $51.95. 

Like the first edition of Seyer’s book, 
this new edition is designed to give the 
reader a good, solid understanding of the 
ins and outs of the still very widely used 
RS-232C serial data interface. The book 
has now been expanded to include a 
chapter answering the most frequently 
asked questions about serial connections, 
plus pin connections for more than 800 
devices in the appendices. 

The book seems to be written more for 
the novice than the expert — an elabo¬ 
rate analogy is drawn between move¬ 
ment and control of a railway system and 
data communication via the RS-232 in¬ 
terface. This analogy is very well devel¬ 
oped to introduce all the common 
technical terms and concepts. But the 
very extensive appendices (13 in all), 
which make up over 75% of the book, 
provide the information for anyone to 
design their own interconnecting cables 
for almost any situation. 

Chapters 1-2 introduce the need for a 
communication standard, and explain 
the meanings of common jargon like 
‘simplex*, ‘half-’ and ‘full-duplex’, and 
asynchronous vs. synchronous commu¬ 
nication. Chapters 3-5 explain the opera¬ 
tion of modems for asynchronous 
communication, the advantages of 
‘dedicated’ or permanently leased phone 
lines, and synchronous environments 
with their controlled timing rates. 

Chapter 6 covers secondary signals 
and flow control, while chapter 7 ex¬ 
plains the cross connections for ‘null- 
modem’ cables used to directly 
interconnect devices over distances of up 
to 15 metres. Finally, chapter 8 answers 
the questions most commonly asked of 
suppliers and installers of serial commu¬ 
nication systems. 

I found the book very easy to read and 
understand — it will be a great reference 
next time a cable has to be made up for 
RS-232 devices. The author’s use of the 
‘train line’ analogy seems to me espe¬ 
cially effective in explaining the mean- 
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SEMICONDUCTOR 
DEVICES FOR 
ELECTRONIC TUNERS 

by SeHchl Watdnabe 


VOL. 
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ing of communications jargon, much of 
which can be off-putting until you be¬ 
come familiar with the actual concepts 
involved. 

The review copy came from Dick 
Smith Electronics. It is currently avail¬ 
able from DSE stores (catalog No. B 
6098) at a special introductory price of 
$49.95. (P.M.) 


Japanese technology 

SEMICONDUCTOR DEVICES FOR 
ELECTRONIC TUNERS, by Seiicbi 
Watanabe. Published by Gordon and 
Breach Science Publishers, 1991. Soft 
cover, 215 x 140mm, 142 pages. ISBN 
2-88124-475-0. Recommended retail 
price $US70 ($US35 for Science and 
Arts Society members). 

This is volume 13 in an ongoing series 
of monographs designed to inform the 
rest of the world of progress by Japanese 
researchers in leading edge technology. 
The topic in this case is devices for elec¬ 
tronic tuners — tuning diodes, band 
switching diodes, amplifying devices 
and their system circuit design. Such tun¬ 
ers are widely used for VHF, UHF and 
CATV channels because of their superi¬ 
ority in terms of size, speed of tuning. 



reliability and integration of additional 
functions such as channel memory and 
remote control. 


Chapter 1 covers the evolution of elec¬ 
tronic tuners with their low distortion 
and low-noise characteristics; chapter 2 
then covers the analysis, design and fab¬ 
rication of the voltage-variable capaci¬ 
tance diodes which do the actual tuning; 
chapter 3 deals with the design and fabri¬ 
cation of band-switching diodes for 
channel selection; chapter 4 the front- 
end RF amplification by dual-gate 
MOSFETs and the use of GaAs 
MESFETs for UHF signals, with their 
improved noise figures but inferior 
cross-modulation; and chapter 5 gives a 
description of monolithic ICs function¬ 
ing as mixer and oscillator with an im¬ 
pedance-matched output. 

As we have come to expect from this 
series, this new volume is very thorough 
and technical, but at the same time well 
written and clearly illustrated. A very in¬ 
formative and useful volume for anyone 
interested in this (admittedly rather 
specialised) area. 

The review copy came from Gordon 
and Breach in New York, but the book 
lists their Australian address as Private 
Bag 8, Camberwell Vic 3124. (P.M.) ■ 
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New & Bestselling Books 
from TAB McGraw-Hill 


AMATEUR RADIO 


THE BEGINNERS HANDBOOK 
OF AMATEUR RADIO, 2nd edn 

Laster 0.8306.2965.3 $28.95 

A complete self-teaching course, from basic electromag¬ 
netic theory through RX/TX equipment to Ham radio 
practices and procedures, plus more advanced topics, 
like using computers, packet radio and satellite comms. 
418 pages 1988 


equipment! Lots of detailed photos illustrate how to find 
and correct most common VCR problems. 383 pages 

TROUBLESHOOTING AND REPAIRING VCRs, 

2nd edn 

McComb 0.8306.3777.X $31.95 

Gordon McComb explains how to carry out preventative 
maintenance as well as supplying flowcharts for 
faultfinding and repair. He even includes problems not 
caused by your VCR (e.g. anticopying signals.) 

412 pages 1991 



THE SHORTWAVE LISTENER’S ANTENNA 
HANDBOOK 

Traister 0.8306.1487.7 $21.95 

The complete guide to understanding, designing, 
building and installing all kinds of shortwave antennas. 

A great way to improve your SW reception and increase 
your listening enjoyment. 190 pages 1982 

TRANSMITTER HUNTING: 

Radio Direction Finding Simplified 

Moell 0.8306.2701.4 $31.95 

Learn to use transmitter hunting for practical purposes 
and just for fun. You'll be able to find jammers and other 
malicious interference, and maybe save lives by locating 
lost aircraft or boats. 322 pages 1987 

EQUIPMENT REPAIR 
AND MAINTENANCE 

TV REPAIR FOR BEGINNERS, 4th edn 

Zwick 0.8306.2180.6 $33.95 

Completely updated and illustrated with schematics and 
annotated photos, this book makes it easy for you to 
find and correct a huge variety of problems, on all types 
of set. It even guides you on which repairs you can 
safely do yourself, and which need professional help. 

345 pages 

TROUBLESHOOTING AND REPAIRING 
FAX MACHINES 

McComb 0.8306.3778.8 $28.95 

A fax machine is a bundle of high-tech circuitry, but 
most faults are caused by dirty contacts, broken wires, 
dirty printing elements, worn belts and rollers, and 
damaged paper. Flowcharts help you diagnose and fix 
simple and complex problems yourself. 224 pages 

HOME VCR REPAIR ILLUSTRATED 

Wilkins 0.8306.3711.7 $33.95 

Most VCR problems are caused by one component that 
is worn, loose, bent or dirty. Save money by doing the 
repair yourself - you don’t need expensive tools or test 

_^_*MONEY-BACK GUARANTEE - ORDER FORM*- 

I enclose payment now by: □ Cheque □ Visa □ Bankcard 

Name:_____ 

□ Mastercard □ AMEX 

Card Number Signature:- 


TROUBLESHOOTING AND REPAIRING 
ELECTRONIC CIRCUITS, 2nd edn 

Goodman 0.8306.3258.1 $31.95 

Block diagrams and schematics help you get it right first 
time as you use this book to fix circuitry in TVs, remote 
control units, stereo components and CD players, VCRs 
and more. 312 pages 1990 

COMPACT DISC PLAYER MAINTENANCE 
AND REPAIR 

McComb 0.8306.2790.1 $24.95 

With a preventative maintenance schedule, and packed 
with quick and reliable answers to the problems of 
repairs, this book provides all you need to ensure your 
CD player will be working perfectly years from now. 245 
pages 1987 


CONSTRUCTION PROJECTS 

AMPLIFIERS SIMPLIFIED, WITH 40 PROJECTS 

Horn 0.8306.2885.1 $18.95 

Read this book for a complete course in amplifier 
technology, or use it as a reference for specific 
information on any amp as you need it. The projects will 
give you experience in working with different amps, and 
form the basis for your own designs. 200 pages 1987 

BUILD YOUR OWN TEST EQUIPMENT 

Davidson 0.8306.3475.4 $29.95 

All there is to know about constructing inexpensive, high 
capacity, troubleshooting equipment for almost any 
purpose. There are projects for everyone from the 
beginner to the seasoned professional. 286 pages 

DESIGN AND BUILD ELECTRONIC POWER 
SUPPLIES 

Gottlieb 0.8306.6540.4 $29.95 

Includes the 20kHz power switch standard, but also 
covers high frequency devices, resonant-mode 
switching, current-mode control, IGBT power switches, 
MCT thyristors, and more new advances. 165 pages 


GORDON McCOMB S TIPS AND TECHNIQUES FOR 
THE ELECTRONIC HOBBYIST 

McComb 0.8306.3485.1 $29.95 

Whatever your level of skill, you'll be able to use this 
book as a source of ideas, a test book on techniques 
and procedures, or a databook of formulas, functions 
and components. It contains all the basic information 
you need when experimenting with electronics, and 
advice on becoming more efficient, clever and safe. 

288 pages 

GENERAL 

THE ELECTRONICS WORKBENCH 

Horn 0.8306.2525.9 $31.95 

Don’t overspend, or buy test equipment you don’t need 
for your workshop. This book looks at each major 
category of equipment to give you the facts you need to 
design and equip your permanent or portable work¬ 
bench. 255 pages 

BEGINNER’S GUIDE TO READING 
SCHEMATICS, 2nd edn 

Traister 0.8306.7632.5 $18.95 

A step-by-step guide through every phase of under¬ 
standing and using electronic circuit diagrams. Find out 
how the symbols work together, how to read symbol 
combinations, and then draw your own schematics! 130 
pages 

DAT: The Complete Guide to Digital Audio Tape 

Horn 0.8306.3670.6 $21.95 

Lower distortion and noise, wider dynamic range, better 
frequency response - all advantages of DAT over 
conventional analogue techniques, plus it can be 
recorded again and again with no loss of quality. Find 
out all about the newest technology becoming available 
to the home music lover. 256 pages 

Prices and availability are subject to change without notice. 

* All books are softcover. 
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Win one of these Hewlett 








Packard Digital Scopes 



Each worth 
over $4500 


To enter this draw all you have to do is, simply 
subscribe or extend your current subscription to 
Electronics Australia. And, at the moment we 
are offering a further discount off our normal 
discounted subscription price, so now it’s only $42 
for 12 issues. That’s a saving of over $17 off the 
cover price. 

The new Hewlett-Packard HP 54600A and 
54601A are very compact and light in weight, for 
fully-featured oscilloscopes with 100MHz 
bandwidth. Not only that, but they’ve been getting 
rave reviews around the world for the way they 
combine the use, display update speed and ‘display 
confidence’ of traditional analog’ scopes with the 
high performance of a modern digitising 
instrument. 

The 54600A offers two channels, while the 
54601A offers four channels. Both instruments 
feature a sampling rate of 20 megasamples/ second, 
with ‘random equivalent time sampling’ to give a 
guaranteed bandwith of 100MHz for all repetitive 
signals, and 2MHz for single-shot measurements. 
Needless to say they have an inbuilt 
microprocessor, and can automatically measure 
most waveform parameters of interest: voltage 
(peak-to-peak, average or RMS), frequency, period, 
pulse width, rise and fall times, duty cycle — all to 
better than 0.4%. Any screen display can be stored 
in memory, sent to a printer or passed to a personal 
computer for further analysis, via optional RS-232C 
or IEEE 488 communications interfaces. 

Other features include a one-touch ‘Autoscale’ 
button to give clear, locked waveform for virtually 
any signal; a wide range of trigger modes; and the 
ability to capture both fast and slow signals. 

For further information about these products 
please call HP's Customer Information Centre on 
008 033 821 or Melbourne on 272 2555. Hurry 
subscribe today, the offer ends 22.01.92. 


HOW TO ENTER: Simply phone (008) 242 630 and have your credit card details ready for 
our operator. If you do not have a credit card then fill out the coupon attached and post - if 
the coupon is missing, send your name, address, phone number and cheque to: Federal 
Publishing Company, Freepost No. 3, P.O. Box 199. Alexandria, NSW 2015. Any enquiries 
can be made by phoning (02) 693-6666. Unsigned orders cannot be accepted. 

CONDITIONS OF ENTRY: 1. The competition is open only to Australian residents 
authorising a new or existing subscription to Electronics Australia before last mail on 
22.01.92. Entries received after closing date will not be included. Employees of the Federal 
Publishing Company Pty Ltd. and Hewlett-Packard, their subsiduaries and families are not 
eligible to enter. 2. South Australian Residents need not purchase a subscription to enter, 
but may enter once by submitting their name, address and a hand drawn facisimile of any 
coupons to Federal Publishing Company Pty Ltd. P.O.Box 199. Alexandria, NSW 2015. 3. 
Prizes are not transferrable or exchangeable and may not be converted to cash. 4. The judges' 
decision is final and no correspondence will be entered into. 5. Description of the competition 
and instructions on how to enter form a part of the competition conditions. 6. The 
competition commences 23.10.91 and closes last mail on 22.01.92. 7. The draw will take place 
in Sydney on 24.01.92 and will be announced in the Australian 31.01.92 and a later issue of 
the magazine. 8. The first prize is an HP54601A valued at $4693. The second prize is an 
HP54600A valued at $4652. Total prize valued at $9345 (includes tax). 9. The promoter is 
Federal Publishing Company Pty Ltd, 180 Bourke Rd, Alexandria NSW 2015. Permit No. 
TC91/0000 issued under the lotteries and Art Unions Act 1901; Raffles and Bingo Permit 
Board Permit No. 91/0000 issued on 00/00/91 ;ACT Permit No. TP91/0000 issued under the 
Lotteries Act, 1964; NT Permit No. 91/0000. 
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Our evolving network 
of communications - 2 

In this second of his articles describing the new technologies that are being introduced to our 
telecommunications networks, the author looks at SS7 ‘common channel’ signalling and some of 
the ‘Intelligent Network’ services that it can be used to provide. The telephone companies expect 
such services to become both popular and lucrative, in the near future. 


by ROBERT OWEN 

The part of the telecommunications 
network whose upgrading is having the 
most wide-ranging effect on the net¬ 
work is in itself invisible to the 
telephone user. This upgrade is in the 
signalling method used between 
telephone exchanges, to ‘set up’ and 
‘take down’ calls. 

The new system, called Signalling 
System Number 7 or ‘SS7’ for short, is 
different from most other signalling sys¬ 
tems in that the channel used to send 
call set up and take down messages is 
separate from the channel used to trans¬ 
mit speech. 

With SS7, although the 64kbps voice 
channels used to transmit voice or data 
are still reserved for the duration of the 
call, the signalling information neces¬ 
sary to set up or take down the call are 
routed between exchanges on a 
separate packet-switched network. 

The physical circuits that the signall¬ 
ing packets take are called signalling 
links, and need not follow the same 
geographic path as their associated 


voice channels, as shown in Fig.7. Be¬ 
cause the signalling links transmit pack¬ 
ets of data, and because the amount of 
signalling per call is small compared to 
the duration of the call itself, signalling 
information relating to the connection 
of thousands of 64kbps voice channels 
can be multiplexed onto one signalling 
link. In practice though, several signall¬ 
ing links would be used in parallel in 
case one link failed. 

Although the signalling links between 
nodes will usually closely track the 
voice circuits that they control, a more 
complex and powerful network is being 
developed. Additional nodes called sig¬ 
nal transfer points are being introduced 
into the network, which only handle sig¬ 
nalling links. These signal transfer 
points will be connected to the nodes 
that handle voice circuits and can be 
used to route SS7 packets should the 
direct links fail (see Fig.8). 

Another advantage to using signal 
transfer points to control the flow of 
SS7 packets is that the people respon¬ 


sible for both network planning and 
day-to-day operation and maintenance 
can take a more global view of the 
network. 

This is quite different from today’s 
telecommunications network, where 
each telephone exchange is more or less 
an isolated island. 

Using a separate signalling link for 
call set up information allows for faster 
call set-up and a more efficient use of 
the network. But this on its own would 
not justify the enormous expense that 
the telephone companies are now 
spending in order to deploy SS7 sig¬ 
nalling. 

The driving force behind the intro¬ 
duction of this system is that 
telephone companies will be able to 
offer many more services to the user, 
and these new services are expected to 
be very lucrative. 

An example of a new service depend¬ 
ing on SS7 signalling is CLASS, or 
Custom Local Area Signalling Service. 

One of the advantages of using SS7 



Fig.7: Signalling system number 7 uses a separate signalling link between telephone exchanges, over which Is sent packet 
data used in the first instance to set up and take down calls. A single link is used to convey this signalling data for a great 
many calls. The advantage of this system is that the common signalling channel can be used for other Information as well. 
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Fig 8■ In the proposed future configuration of the network, the SS7 signalling links will be used to link all of the exchanges 
with signal transfer points and service control points, to provide an ‘intelligent network’. This will provide additional services 
such as caller Identification and automatic call re-routing. 


packets to set up a call is that the pack¬ 
ets can contain a large amount of infor¬ 
mation not previously transmitted with 
the call set up information in older sig¬ 
nalling systems. An example would be 
the telephone number of the person 
making the call. 

Subscribers can purchase or rent 
phones that display the calling party’s 
number. The calling number is trans¬ 
mitted from the called party’s ex¬ 
change to his or her phone before the 
first ring, using tones similar to com¬ 
puter modem tones. 

Knowing the telephone number of the 
calling party allows the called party to 
look at the display on the phone and to 
select the calls that they wish to answer. 

Alternatively, this can either be done 
by purchasing a more sophisticated 
phone and programming the phone to 
accept only calls from certain numbers, 
or to pay Telecom a fee and to leave the 
call selection to be performed at the 
telephone exchange. 

In either case, a table of calls that are 
to be accepted or rejected is assembled 
in software. Even if Telecom performs 
the screening at the exchange, the sub¬ 
scriber is still able to add or delete num¬ 
bers from the list using the telephone in 
their home or office. 

In addition to accepting or rejecting 
calls selectively, calls can be forwarded 
to different locations depending on who 


is calling. For instance, suppose a sales 
person who works partly from home 
goes on vacation. It will be possible 
for the subscriber to set up a call for¬ 
warding table associated with their 
home, as follows. 

Calls from customers will be for¬ 
warded to their secretary at the office; 
calls from a daughter at college will be 
forwarded to their hotel in Queensland; 
a call from the builder who needs the 
key to their house will be forwarded to 
the next door neighbour; and all other 
calls will be sent to an answering 
machine requesting the caller to leave a 
message. The sales person can then call 
their home number, enter an access 
code, and get a playback of all the mes¬ 
sages that have been sent. 

Of course, in order to set up such a 
sophisticated call forwarding scenario, 
the sales person would need to know in 
advance the directory number of the 
phones from which the people would 
be calling. 

As an alternative example, consider 
the following: a phone-in television 
show is screened nationwide. The first 
call to be accepted is from Perth. The 
second call is now ready to be ac¬ 
cepted, but the television show hosts 
would like the next call to come from 
New South Wales. 

By changing the information in the 
call forwarding tables, the show hosts 


can alter the handling of incoming calls 
so that only a call originating from New 
South Wales will be accepted — other 
calls can be directed to an an¬ 
nouncement. 

Similarly, as the show progresses, the 
show hosts can further alter the infor¬ 
mation in the tables to accept sub¬ 
sequent calls from, say, Queensland or 
Tasmania. All this will be done 
without the viewers being aware of 
the selection process. 

So far we have only discussed trans¬ 
mitting the calling party’s number 
across the network. But the SS7 
signalling system is flexible 
enough to transmit other data 
within the INFORMATION field 
of signalling packets. 

In addition to delivering the calling 
party’s number, the name of the calling 
party could also be transmitted for dis¬ 
play on the called party’s phone. 

Alternatively, if the called party was 
not available a message could be sent 
back to the calling party saying, for ex¬ 
ample, ‘Gone for lunch. Back at 2pm’. 
All this will be presented to the sub¬ 
scriber on a display phone or PC. 

It is these kinds of CLASS services, 
made available by being able to deliver 
more useful information during the SS7 
call set up, that telephone companies 
expect to become large revenue earners 
in the future. 
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Communications 

Intelligent Network 

Historically, the routing of calls 
within the telecommunications network 
has been limited to analysing the num¬ 
ber dialled, deciding on the best route 
for the call to take, and then making 
the connection. The older equipment 
associated with telecommunications 
allowed for very little else but these 
functions to be performed. 

With the advent of powerful com¬ 
puters, dialled numbers can now be 
routed to central databases, which can 
look up tables associated with the 
dialled numbers or apply algorithms to 
the number. 

The nodes in the network can then 
handle or route the call according to the 
information passed back from the 
database. Within the public telecom¬ 
munications network, these databases 
are called Service Control Points, and 
the corresponding ability to do more 
than the simple routing of calls has led 
to the development of a network ar¬ 
chitecture called the Intelligent Net¬ 
work, as shown in Fig.8. 

In order to pass information from the 
network to the service control points 
and their associated databases, SS7 sig¬ 
nalling links are used. The use of the 
INFORMATION field within SS7 pack¬ 


ets to handle other types of data, besides 
call control messages, makes this sig¬ 
nalling system a powerful tool in im¬ 
plementing the Intelligent Network. 

As an example of an Intelligent Net¬ 
work service, consider a person 
making a Freephone ‘008’ call and 
dialling 008-123-456. The telephone 
exchange must translate 123-456 into 
a listed directory number, which can 
be used to route the call. 

To do this, the telephone exchange 
from which the call was made will send 
a packet of data to a central database 
containing 008 numbers, asking for 
123-456 to be translated into a listed 
directory number. The database will 
then send back to the originating ex¬ 
change the actual number to which the 
call is to be directed, e.g. (03) 
555 1212. The advantage of keeping 
this information in a central database 
is that it minimises the number of 
places that the data must be stored, 
and keeps the administration as¬ 
sociated with running the database to 
a minimum. 

As an alternative example, the New 
York City Police Department splits up 
the region into approximately 200 local 
zones. An incoming emergency call to 
the police is screened according to the 
calling party’s telephone number, and 
automatically directed to the ap¬ 
propriate police communications centre. 



The problem occurs when a subscriber 
moves and takes their telephone number 
with them. 

An intelligent network could solve 
this by routing an incoming call not on 
the basis of telephone number, but ac¬ 
cording to the subscriber’s address — 
contained in an intelligent network 
database. The terminal on which the in¬ 
coming emergency call was displayed 
could also present other information re¬ 
lated to the call. 

If a call was made to the fire depart¬ 
ment, information on whether or not 
dangerous chemicals were stored on the 
premises could be presented or contact 
telephones numbers could be given. All 
of this information could be kept in a 
central database. 

With SS7 signalling being used for 
emergency calls, even if a caller hangs 
up before the police had answered 
the telephone number of the calling 
party would have been recorded by 
the network. The caller’s telephone 
number would then be presented to the 
police communications centre for an 
immediate response. This service 
can be provided today by other 
means; but without SS7, the present 
system is too expensive to be imple¬ 
mented country wide. 

Additional services 

So far we have discussed some 
present uses of the Intelligent Network, 
but the Intelligent Network can provide 
many more services useful to the sub¬ 
scriber. As an example, consider people 
who take a portable PC with them when 
they travel, in order to communicate 
with head office. 

When they reach their temporary des¬ 
tination they need to find a phone jack 
that is not being used; then they need to 
configure their PC to interface with the 
local telecommunications service; final¬ 
ly they need to communicate their new 
phone number to their business as¬ 
sociates and family. 

After perhaps a few days, they move 
on to another temporary location where 
they need to repeat the above proce¬ 
dure. All this is wasteful of time, and 
leads to delays in communicating with 
the traveller. 

Using the Intelligent Network, a per¬ 
son can subscribe to a service called the 
Universal Personal Number and is 
given a special, unique directory num¬ 
ber. This directory number stays 
with the traveller whereever they 
go nationwide. 

Consider a business person who sub¬ 
scribes to this service and is given a 
directory number of, say, 765-4321. The 























business person then buys a combined 
PC/telephone set. Inside the set is a 
PROM that contains a serial number 
unique to that set. This serial number 
is cross referenced within an Intel¬ 
ligent Network database to the 
subscriber’s directory number, 765- 
4321. The subscriber now goes on a 
trip from Sydney to Perth, taking their 
PC/telephone with them. 

In Perth, the person locates an unused 
telephone jack and plugs in. When the 
set is powered up, the telephone ex¬ 
change to which the set is now con¬ 
nected automatically gets sent a 
message giving its serial number. This 
message is passed on to an Intelligent 
Network database, informing it of 
their new location. 

From now on, nationwide, the direc¬ 
tory number 765-4321 will be as¬ 
sociated with the telephone port in 
Perth to which the set is temporarily 
connected. Any call to this person’s 
office in Sydney will be automatically 
re-routed to the new temporary loca¬ 
tion in Perth, as shown in Fig.9. 

When the set is powered up, the Intel¬ 
ligent Network database also transmits 
to the local telephone exchange the 
characteristics of the set. This data 
could include baud rates for data, the 
configuration of the keys on the set, or 


charging information. When the person 
turns off the power to the set, a discon¬ 
nect message will be sent to the Intel¬ 
ligent Network database, cancelling the 
association between the directory num¬ 
ber 765-4321 and the telephone port in 
Perth. 

A person who now dials 765-4321 
will get a recorded announcement, 
saying that the called person is not cur¬ 
rently connected to the network. Voice 
mail or electronic mail could now be 
left, for delivery to the business person 
when he next connects to the network. 

In order to reduce the loss due to the 
theft of these sets, each subscriber can 
be given a confidential identification 
number. After powering up the set, but 
before the set can be used to make calls, 
the user must enter the identification 
number for validation at a database. Al¬ 
ternatively, the database could keep a 
list of the serial numbers held in the 
PROMs of stolen sets. This type of ser¬ 
vice, available today with mobile car 
phones, will become common within 
the public switched telephone network 
during the mid 1990’s. 

In the third and last of these articles, 
we will look at the Integrated Services 
Digital Network or ‘ISDN’, and also its 
broadband enhancement 

(To be continued) ■ 
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Product review: 

DSE’s versatile 
new ‘Karaoke’ unit 

If you enjoy the increasingly popular Karaoke-style of ‘sing alongs’ as entertainment, this novel box 
of tricks should be just the shot. As well as offering a number of clever Karaoke functions, it can 
also act as a portable cassette player, mini PA system or AM/FM radio. 


For those readers who may not be 
familiar with the idea behind the 
Japanese-coined Karaoke concept, it’s 
essence is really quite simple: you just 
sing along with popular recorded 
music, which has had the main vocal 
track removed. This is usually done as 
a social form of entertainment, with 
others taking their turn for a share of 
embarrassment or glory, or simply 
providing appropriate encouragement 
from the sidelines. 

To make the process more realistic, 
the Karaoke vocalist uses a hand-held 
microphone which has its output signal 
blended in with the pre-recorded back¬ 
ing music, which is in turn applied to 
an amplifier and speaker system. 

While this is all that’s required for 
the most basic Karaoke system (provid¬ 
ing you have access to recorded music 
with the lead vocals removed), this new 
unit from DSE provides much more... 

As you can see from the associated 
photos, the ‘Ensing’ Karaoke system is 
a rather unusual looking device. The 
box itself measures 320 x 170 x 
170mm, with the ‘front’ panel holding 
a cassette player mechanism and most 
of the user controls. The ‘rear’ panel 
provides the speakers (a 120mm 
woofer and 60mm tweeter), mounted 
behind a protective grill, while one of 
the side panels is used to house the 
remaining controls and connectors. 

The unit can be powered by internal 
batteries or from an external plugpack. 
It can also receive signals from a radio 
microphone (as well as from two nor¬ 
mal microphone sockets), and amplify 
signals from a variety of sources. It’s 
literally a self-contained portable 
Karaoke unit, and offers all of the com¬ 
ponents necessary for a full Karaoke 
session in a single compact box. 
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How it works 

The most unusual thing about the 
Karaoke unit is the way in which its 
various components interconnect. For a 
start, the cassette player mechanism is 
equipped with stereo playback heads, 
yet the unit is essentially a monophonic 
system with only a single 
amplifier/speaker combination. 

This arrangement takes advantage of 
specialised Karaoke cassettes which 
have been recorded with the lead vocal 
track occupying the tape’s right chan¬ 
nel, and the main ‘backing’ music fully 
panned to the left channel. 

The idea of these tapes is that if you 
wish to sing along with the backing 
music only, you simply select the sig¬ 
nal from the cassette’s right channel 
and mix your own vocals (from the 
microphone) into the music at an ap¬ 
propriate level. 

Conversely, you can isolate the lead 
vocal part by monitoring the tape’s left 
channel, for when you need to clearly 
hear the lyrics and vocal style of the 
original singer. As you would expect, 
the two channels can also be simply 
added together (mixed) when you want 
to hear the song in its complete form. 

The Ensing Karaoke unit can be 
switched into this channel selection 
mode by pushing the STEREO/- 
UTAOKE button on the front panel to 
the UTAOKE position, where the as¬ 
sociated VOICE/MUSIC switch simply 
toggles between the voice and music 
signals (or the right and left channels, 
respectively). When the STEREO 
mode is selected on the other hand, the 
two channels are just mixed together — 
which passes both music and vocals to 
the output. 

The remaining Karaoke function but¬ 
ton on the unit’s front panel is labelled 
VOICE/CANCEL, which when in the 
CANCEL position, places an ‘active’ 
attenuator circuit in the path of the 
right (vocal) signal channel. 

This rather clever arrangement al¬ 
lows the signal level at the microphone 
input to inversely control the volume of 
the vocals from tape, so that each time 
you sing, your own vocal sound auto¬ 
matically replaces the original. 

In fact it’s not unlike the vocal 
‘ducking’ process commonly used in 
commercial radio broadcasts, where as 
the announcer speaks into the mic the 
level of the current sound (say, music 
or even a telephone caller!) drops by a 
substantial degree. 

In the case of the Karaoke circuit 
however, the sound from the tape’s 
vocal track is completely attenuated, 


and only the microphone signal is 
heard. Presumably, this allows the user 
to practice along with the original 
vocal track without having to con¬ 
tinually press the UTAOKE/STEREO 
button. 

Controls & features 

The other front panel controls are a 
little more conventional, with volume, 
bass and treble adjustments for the 
overall sound, and mic and echo level 
controls to help the user to ‘blend’ the 
microphone signals into the main 
music. 

There are two 6.5mm mic input 



The unit's 'rear' panel showing the 
internal tweeter and woofer speakers. 
Note the telescopic antenna on the top 
panel. 

sockets, where both signals are simply 
mixed together and therefore equally 
effected by the mic controls (echo and 
volume). 

Judging by the sound produced by 
the internal echo unit, its circuit is 
probably based around a ‘bucket 
brigade’ delay line device (BBD), 
which tend to present a rather bouncy, 
but nonetheless useful echo effect. 

Towards the top of the unit’s front 
panel are the programming buttons and 
indicator LEDs for the cassette player’s 
Automatic Program Search System 


(APSS) function. This allows the user 
to both skip and find songs on the tape, 
by programming in the number of sig¬ 
nal ‘gaps’ (one between each song) to 
be passed over by the cassette 
mechanism, when FFWD or REW is 
engaged while a tape is playing. 

To select (say) four gaps to be 
passed, you just repeatedly push the 
SET button until the LED labelled ‘4’ 
is illuminated, then after the player has 
passed the four signal gaps it drops 
back into the play mode, and the song 
immediately following the last gap will 
be heard. 

Also, the program count can be in¬ 
stantly reset (returned to one) by push¬ 
ing the CLEAR button. All in all, it’s 
quite a useful feature for a Karaoke 
system since it will automatically find 
the start of the desired song, without 
the user having to shuttle the tape back¬ 
wards and forwards with the cassette 
player’s keys. 

The unit’s side panel holds the 
remaining controls and connections; 
these are a large tuning knob for the 
AM/FM radio section, a band and func¬ 
tion select switch, a volume control for 
the radio microphone mode, RCA-type 
sockets for an auxiliary audio input 
(left and right), and the DC-input con¬ 
nector for an external plugpack. 

To change the main signal source for 
the Karaoke unit the BAND SELEC¬ 
TOR switch offers four positions, 
which are labeled AM, FM, 
CASS/AUX, and CASS/AUX/WIRE- 
LESS. While the AM and FM positions 
simply pass the radio signal to the out¬ 
put as you would expect, the two latter 
options allow more than one input 
source to be heard. For example, the 
CASS/AUX position is used for listen¬ 
ing to signals from both the cassette 
player and those from the AUX input 
sockets. 

It’s interesting to note that the unit’s 
dedicated Karaoke functions, such as 
the UTAOKE channel switching sys¬ 
tem, will also work with the auxiliary 
(AUX) input. So if a signal at the AUX 
input was arranged in the Karaoke 
fashion (vocals and music recorded in 
the right and left channels respective¬ 
ly), you could sing along with this ex¬ 
ternal source in the usual manner. 

While they are rather thin on the 
ground in Australia, there are 
specialised Karaoke laser discs avail¬ 
able which not only have the required 
channel arrangement, but offer a video 
signal which is used for displaying the 
song’s lyrics in real time. 

In fact, this ‘software’ forms the 
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DSE ‘Karaoke ’ unit 

basis of the system in many of the so- 
called Karaoke Bars. 

Getting back to the Ensing Karaoke 
unit, you may have noticed that the last 
position of the selector switch is 
nominated as an auxiliary, cassette and 
‘wireless’ input. This allows an FM 
radio microphone to be used instead of 
(or as well as) those connected to the 
two mic sockets, for a ‘cable-free’ 
Karaoke performance. 

In this case, the radio is switched into 
FM (mono) mode and its output signal 
is passed through the WIRELESS 
MIC-VOL control, which inde¬ 
pendently sets the volume level of the 
radio mic. All FM signals, by the way, 
are picked up via a small telescopic an¬ 
tenna mounted into the top of the 
Karaoke unit’s case. 

Singing along 

Using the Ensing Karaoke system is 
pretty straightforward, once you under¬ 
stand how the various controls change 
its function. Unfortunately, the sup¬ 
plied manual is only of limited assis¬ 
tance in this regard, as it seems to have 
suffered badly during the Taiwanese to 
English conversion; the result is per¬ 
haps more humorous than helpful. 

Nevertheless, once you’ve popped in 
an appropriate Karaoke tape, plugged 
in a microphone and hit the PLAY but¬ 
ton, you’re ready to go. 

The UTAOKE function allows you to 
swap between the vocal and music 
channels at the touch of a button, while 
the ‘cancel’ mode of the VOCAL/- 
CANCEL switch replaces the original 
singer’s voice with your own in a 
smooth and predictable manner. All in 
all, the unit’s Karaoke functions work 
very well. 

The only real problem we en¬ 
countered with Karaoke sessions was 
the tendency for the unit’s mic preamp 
to overload with a strong (read: ‘loud’) 
singer, or if the microphone was held 
too close to the vocalist’s mouth. 

We initially suspected the quality of 
the rather lightweight microphone sup¬ 
plied with the Karaoke system, how¬ 
ever an alternative mic produced the 
same results. The general message is: 
don’t sing too close to the mic. 

The system’s amplifier/speaker com¬ 
bination produces a surprisingly clean 
and strong sound, considering the 
restrictive nature of the system’s power 
supply (nominally 9V) and speaker 
enclosure (the Karaoke unit’s own 
rather lightweight box). 


When pushed to its limits by a deep 
and resonant male voice however, 
many of the parts which are screwed 
into the box (such as the cassette 
mechanism) began to buzz and rattle 
quite loudly. 

If the unit is to be mainly used as a 
radio and tape player, it should fulfill 
this role quite well. The AM/FM radio 
reception and tape replay quality is 
typical of most radio/cassette units, and 
should be more than adequate for most 
users. Bear in mind however, that this 
role is a little restricted because the unit 
is orientated towards its Karaoke func¬ 
tion — that is, it’s a mono system, and 



The side panel holds a large radio 
tuning dial, the unit’s mode controls 
and the external connectors. 

the tape player doesn’t have recording 
capabilities. 

As a mini portable PA system, the 
Karaoke unit also gives quite a 
reasonable account of itself. The ability 
to handle up to three microphones (in¬ 
cluding the radio mic), and its capacity 
for a relatively high acoustic output 
makes the unit quite suitable for 
birthday party announcements, 
‘spruiking’, and so on. 

Above all though, it’s intended to be 
a versatile Karaoke system. In this 


regard, the Ensing Karaoke system 
does its job very well, and offers a 
number of clever little features as a 
bonus. 

Software and hardware 

Before you can enjoy a true Karaoke 
session you will need a number of ap¬ 
propriately recorded tapes, of course. 
No problem here, since those forward- 
thinking people at DSE can offer you a 
choice of some 19 Karaoke tapes, in 
around five different styles. 

Each tape holds around 10 popular 
songs which have been re-recorded for 
the Karaoke format, and are not per¬ 
formed by the original artists — the 
idea of their voice being ‘replaced’ in a 
Karaoke system may not appeal to 
some of the more established singers! 

The actual style of tapes range from 
older ‘classic’ hits (‘New York, New 
York’, etc), to more contemporary 
‘pop’ songs such as those currently oc¬ 
cupying the radio ‘music charts’. Note 
that you are unlikely to find a title like 
‘Joan Sutherland’s greatest hits’... 

A number of these tape packages 
offer two cassettes; one in the normal 
Karaoke format, and another which has 
only the backing track (and no vocals) 
for each song recorded in true stereo. 
Alternatively, some of these double¬ 
packs simply have a spare blank tape, 
while the Karaoke version of the songs 
are on side one of the other tape, and 
the ‘vocal-less’ stereo recording on side 
two. By the way, the double-tape packs 
are priced at $19.95 and are available 
in five variations, while the remaining 
14 single-tape packs are valued at 
$14.95 each. 

On the ‘hardware’ side of things, the 
Ensing Karaoke system is priced at 
$249, which includes the matching 
microphone and a DSE 12V/1A plug- 
pack to power the unit. 

You will need to take some care with 
the plugpack wiring however, since it 
includes one of those small in-line plug 
and socket sets for swapping the 
polarity of the DC output. While these 
make the plugpack itself a little more 
versatile, it’s rather easy to end up with 
the wrong polarity at its connector 
plug, which can in turn severely 
damage some equipment. However, the 
answer is simple; glue or tape it per¬ 
manently together. 

Needless to say, all of the above is 
available from your nearest DSE store. 
So warm up your vocal chords and pop 
down for a look at the Ensing Karaoke 
system — it might be just what you 
need to liven up those dull Saturday 
nights. (R.E) ■ 
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and ferrite aerials which give good performance and are 
relatively simple and inexpensive to build. 

25 SIMPLE SHORTWAVE BROADCAST 
BAND AERIALS 

BP132 $6.50 

Fortunately good aerials can be erected at low cost, and for 
a small fractional part of the cost of your receiving 
equipment. 

This book tells the story. A series of 25 aerials of many 
different types are covered, ranging from a simple dipole 
through helical designs to the multi-band umbrella. 

25 SIMPLE INDOOR AND WINDOW AERIALS 
BP136 $6.00 

Written for those people who live in flats or have no gardens 
or other space-limiting restrictions which prevent them from 
constructing a conventional aerial system. 

The 25 aerials included in this book have been especially 
designed, built and tested by Mr. Noll to be sure performers 
and give surprisingly good results considering their limited 
dimensions. 

25 SIMPLE TROPICAL AND 
MW BAND AERIALS 

BP145 $6.00 

Shows you how to build 25 simple and inexpensive aerials 
for operation on the medium wave broadcast band and on 
the 60,75,90 and 120 metre tropical bands. Designs for the 
49 metre band are included as well. 

AUDIO & HI-FI 

DIGITAL AUDIO PROJECTS 

BP245 $11.00 

Contains practical details of how to construct a number of 

projects which fall into the "Digital Audio" category. They 

should be of interest to most audio and electronic music 

enthusiasts. 

AN INTRODUCTION TO LOUDSPEAKERS 

AND ENCLOSURE DESIGN 

BP256 $11.00 

All you need to know about the theory and operation of 
loudspeakers and the various types of boxes they may be 
fitted into. 

Also includes the complete design and constructional details 
of how to make an inexpensive but high quality enclosure 
called the "Kapellmeister". 

AUDIO PROJECTS 

BP90 $8.50 

This book covers in detail the construction of a wide range 
of audio projects. The text has been divided into the 
following main sections: Pre-amplifiers and Mixers, Power 
Amplifiers, Tone Controls and Matching, Miscellaneous 
Projects. 

All the projects are fairly simple to build and designed to 
assist the newcomer to the hobby. 

AUDIO (Elements of Electronics-Book 6) 

BP111 $13.00 

Analysis of the sound wave and an explanation of 
acoustical quantities prepare the way. These are followed 
by a study of the mechanism of hearing and examination of 
the various sounds we hear. A look at room acoustics with a 
subsequent chapter on microphones and loudspeakers then 
sets the scene for the main chapter on audio systems, 
amplifiers, oscillators, disc and magnetic recording and 
electronic music. 

AUDIO AMPLIFIER CONSTRUCTION 
BP122 $9.00 

The following practical designs are featured and include 
circuit diagram and description, Veroboard or PCB layout 
and any necessary constructional or setting-up notes. 
Chapter 1 - Preamplifiers: versatile microphone type based 
on the NE5534; tape type using the LM3602; RIAA pre 
amp; simple guitar pre amp; ceramic or crystal pick-up type; 
active tone controls using a LF351; general purpose pre 


amp. 

Chapter 2 - Power amplifiers: simple low power battery type 
using a 2283 1C; 2 watt using the TBA820; 8 watt using the 
TDA2030; 16 watt 12 volt P.A. amplifiers; 20 watt using a 
MOSFET output stage; 100 watt DC coupled amplifier using 
four MOSFETs in the output stage. 

CHOOSING AND USING YOUR HI-FI 
BP68 $6.00 

Provides the fundamental information necessary to make a 
satisfactory choice from the extensive range of hi-fi 
equipment now on the market. 

Help is given to the reader in understanding the technical 
specifications of the equipment he is interested in buying. 


THEORY & CALCULATIONS 


FROM ATOMS TO AMPERES 

BP254 $12.00 

Explains in crystal clear terms the absolute fundamentals 
behind the whole of Electricity and Electronics. Really helps 
you to understand the basis of the subject, perhaps for the 
first time. 

FURTHER PRACTICAL ELECTRONICS 

CALCULATIONS AND FORMULAE 

BP144 $16.00 

Written in the same style as the first book (BP53) and with 
the same objectives in mind, this book is divided into the 
following fourteen sections: Electricity, Electrostatics, 
Electromagnetism, Complex numbers, Amplifiers, Signal 
Generation and Processing, Communication, Statistics, 
Reliability, Audio, Radio, Transmission Lines, Digital Logic 
and Power Supplies. 

THE SIMPLE ELECTRONIC CIRCUIT 
AND COMPONENTS 

BP62 $12.00 

ALTERNATING CURRENT THEORY 
BP63 $12.00 

SEMICONDUCTOR TECHNOLOGY 
BP64 $12.00 

The aim of this series of books is to provide an inexpensive 
introduction to modern electronics so that the reader will 
start on the right road by thoroughly understanding the 
fundamental principles involved. 

BOOK 1: This book contains all the fundamental theory 
necessary to lead to a full understanding of the simple 
electronic circuit and its main components. 

BOOK 2: This book continues with alternating current theory 
without which there can be no comprehension of speech, 
music, radio, television or even the electricity mains. 

BOOK 3: Follows on semiconductor technology, leading up 
to transistors and integrated circuits. 
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MORE ADVANCED MIDI PROJECTS 
BP247 $11.00 

Carries on where book BP182 left off by providing 
constructional details of some more advanced and 
sophisticated projects such as a mixer, merge unit and 
harmoniser etc. 

ELECTRONIC SYTHESISER CONSTRUCTION 
BP185 $11.00 

This book will enable a relative beginner to build, with the 
minimum of difficulty and at reasonably low cost a 
worthwhile mono-phonic synthesiser, and also learn a great 
deal about electronic music synthesis in the process. 


TV, VIDEO & SATELLITES 


AN INTRODUCTION TO SATELLITE TV. 

BP195 $12.95 

As a definitive introduction to the subject this book is 
presented on two levels. For the absolute beginner with no 
previous knowledge, the story is told as simply as it can be 
in the main text. 

For the professional engineer, electronics enthusiast, 
student or others with technical backgrounds, there are 
numerous appendices backing up the main text with 
additional technical and scientific details, formulae, 
calculations and tables etc. 


FAULT-FINDING 


HOW TO GET YOUR ELECTRONIC PROJECTS 
WORKING 

BP110 $8.50 

We have all built circuits from magazines and books only to 
find that they did not work correctly, or at all, when first 
switched on. The aim of this book is to help the reader 
overcome just these problems by indicating how and where 
to start looking for many of the common faults that can occur 
when building up projects. 

AUDIO AMPLIFIER FAULT-FINDING CHART 
BP120 $4.00 

This chart will help the reader to trace most common faults 
that might occur in audio amplifiers. Across the top of the 
chart are two "starting" rectangles, vis Low/Distorted Sound 
Reproduction and No Sound Reproduction; after selecting 
the most appropriate one of these, the reader simply follows 
the arrows and carries out the suggested checks until the 
fault in located and rectified. 


ELECT. & COMPUTER MUSIC 

ELECTRONIC MUSIC PROJECTS 

BP74 $9.50 

Provides the constructor with a number of practical circuits 
for the less complex items of electronic music equipment, 
including such things as fuzz box, waa-waa pedal, sustain 
unit, reverberation and phaser units, tremelo generator, etc. 
MUSICAL APPLICATIONS OF THE ATARI ST’s 
BP246 $12.95 

The Atari ST's are fast becoming the first choice in 
computers for the electronic music enthusiast due to their 
relatively tow cost and MIDI interface. The Penfolds show 
you how to make the most of these machines musically, 
with simple add-on circuits and program routines. 
COMPU TER MUSlLLB RQJfci^S , ^ 
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GETTING THE MOST FROM YOUR 
MULTIMETER 

BP239 $11.00 

It is amazing just what you can check and test with a simple 
multimeter if you know what you are doing. This book tells 
the story, covering the basics and relative merits of 
analogue and digital instruments,component checking and 
dealing with circuit testing. 

MORE ADV. USES OF THE MULTIMETER 
BP265 $12.00 

A sequel to book BP239 showing the reader some more 
advanced and unusual applications of that humble test 
instrument - the simple multimeter. 

HOW TO USE OSCILLOSCOPES AND OTHER 
TEST EQUIPMENT 

BP267 $12.00 

Just as the title says, this book shows the hobbyist how to 
effectively use a number of pieces of electronic test 
equipment including the oscilloscope. 


To order, simply fill in the coupon, remembering to included the code numbers and $5.00 postage and 
handling. If the coupon is missing, write down the names, code numbers and prices of the books you 
require. Include your name, address, ph number, plus cheque, money order or credit card details (card 
type, card number, expiry date and signature) and send it all to Federal Publishing, Freepost No.3, 
P.O.Box 199 Alexandria, NSW 2015. Don't forget to sign all orders. 
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VIDEO 

ACCESSORIES 


FIVE CHANNEL SPECIAL 
EFFECTS MIXER 

A consol or freestanding mixer 
with 8 inbuilt special effects. 

Designed for both DJ and studio use. 

The following inputs are provided: 

2 x turntables • 4 x line inputs • 2 x low impendance 
microphones. 

Eight special effects: siren, telephone, machine gun , 
bombing, shooting, ambulance, thunder, laser. 

Other features: bass & treble control. Headphone Cue 
monitoring, 

CHI to CH2 cross fader, mic talkover switch, master 
volume level control and left & right LED VU meters. 

A12013.$299.00 



VIDEOCAM/VCR 
AUDIO MIXER 

A professional audio mixer 
designed for the serious 
home video movie maker 
through to the home video 
camera user. Background music and effects can be 
fade4jn and out to existing video tape sound tracks. 
Ideal for weddings, family, sporting and other 
recordings. 

• Input for a video camera, VCR, CD, tape, tuner, 
auxiliary and turntable. 

• Mic panpots • Mic faders • Turntable faders • VU 
meters • Mono/stereo switches • CD/Tape fader & more. 

A12004.$169.00 
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SURGE/SPIKE 
SAFETY PLUG 
Stand alone 
3 pin plug 

*lugs into socket adjacent to 
he equipment that you want 
:o protect. All outlets on a 
sower board can be 
protected by inserting the 
Triangle Surge/Spike Plug 
ntc any of the free outlets. 
Sreen safety neon glows 
when power is on. 

Approval No. V88029 
Total energy rating: 225 
Joules (IO/IOOOus) 

Protection level: 275V 
Nominal, 475V Peak. 
Response Time: Better than 
10 nanoseconds. Automatic 
'eset 

X10060.$25.00 


NBC-2 BATTERY 
CHARGER 
Nickel cadmium battery 
charger for charging up 
to six batteries 
similtaniously. Charges 
UM3, UM4, & UM5 nicads. 
Charging circuits are 
automatically selected 
depending on the 
physical size of the 
battery and the charger. 
Charging time 10*14 hrs. 
240V AC mains operated. 
Requires NM4 or NM5 
charging modules if UM4 
or UM5 batteries are to be 
charged. 

M23523.$22.95 






MINI STEREO 
EARPHONES 
Impendance: 32 ohms 
Sensitivity: 96dB 
Freq. response: 40- 
ID,000 Hz 

Cord length: 1.2m 

A14006.$4.95 


POPULAR DELUX 
HEADPHONES 
These headphones have 
large soft ear cushions 
as well as having 
individual left & right 
channel volume control. 
A14005.$24.95 


INDOOR SPIRAL 
ANTENNA 

• 300 ohm ribbon cable 
antenna 

• Suits AM/FM tuners 
and portable TV’s. 

• 1 metre lead with 300 

ohm spade terminals 

LI 5040..$9.95 



FOUR CHANNEL 
STEREO AUDIO 
MIXER 

• Compact portable desk 
mount or panel 
mounting stereo mixer 
with 5 band graphic 
equalizer and twin LED 
display VU meters. 

• 3 x stereo magnetic 
turntable inputs 
switchable 

• 3 x stereo line inputs- 
switchable 

• Headphone monitoring 
on all channels 

• 18 dB talk over switch 

• Output sockets for 
both the amplifier and 
tape deck 

A12012.$399.95 


VIDEO 

ACCESSORIES 



VHS VIDEO HEAD 
CLEANERS 

New wet .dry. wet system 
cleans and dries all parts 
which come into contact 
with the magnetic tape 
Fluid is applied directly 
on to cloth cleaning tape 
prior to use It uses clean 
tape lor each cleaning 
operation Low drag for 
use in sensitive 
mechanisims 

A11456 $16 95 



ONE INFRA RED 
REMOTE CONTROL 
FOR YOUR VCR, TV, CD, 
HIFI, & Aux! 

This unit will replace all your 
existing remotes & is 
programmable to replace 
future ones. Has liquid 
crystal display, Clock, alarm 
& countdown timer...$67.95 


AUDIO 

ACCESSORIES 


COMPACT DISC CASES 
Packet ot 3 standard 
replacement compact 
disk cases 

A10030.$6.99 
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HAVE THE CUTEST 
MOUSE IN THE 
HOUSE 
WITH THESE 
GREAT NEW 
PRODUCTS! 
g£j 




MOUSE COVER 
Be the first in your office to 
tave a mouse that every one 
vill want use. This cute little 
nouse cover puts a bit of fun 
tnd colour onto your desk 
vhile keeping your mouse 
ree of dust! 

:21069....P—^...$7.95 
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HS-3000 

HANDY SCANNER 
INCLUDES FREE 
SOFTWARE! PC PAINT 
BRUSH & IMAGE TOOL 

• Wide 4.13" (105mm) Scan 
width 

• 100/200/300/400 
switchable DPI resolution 

• Four encoded modes: 

B/W and three half tone 
patterns. 

• Thrity-two shades of grey. 

• Built in scanner view 
window for accurate 
scanner placement. 

X19945 .$269 


MOUSE 
CLEANING KIT 

<eep dust and dirt from 
jamaging your mouse with 
his handy mouse cleaning 
(it. This special rounded tool 
vill find its way into all the 
lard to get at places. The kit 
tlso comes with cleaning 
luid and 5 soft cloths to keep 
rour mouse spotless! 

21071.$9.95 



MOUSE KIT 

Everything you need to keep 
your mouse happy! You get a 
rtouse pad, a mouse holder, a 
leaning kit (previously 
iescribed) and a cute little 
nouse cover. 

:21072.$16.95 




VIDEO/AUDIO 
TRANSMITTER 

A small compact unit 
that allows transmission 
of video & audio signals 
(RF) to any TV set or 
VCR within range of 30 
metres. Ideal for 
watching videos in the 
bedroom or kitchen 
without having to move 
the entire VCR or having 
long extention leads 
running through the 
house. Can also be used 
as a transmitter for a 
video camera. With 
power on/off switch 
audio and video leads 
and supplied with an AC 
adaptor. 

A16150 Normally..$95.95 

NOW ONLY.....$84.95 



SURGE/SPIKE 
SAFETY CORD 
SET 3 pin MAINS 
plug to 

3 pin IEC plug 

Plugs directly into your 
equipment and replaces 
your existing cord-set. Clear 
moulded plugs at both ends 
with green safety neons that 
glow when power is on. 
Approval Numbers: V88029, 
V900297, V85006. 

Total Energy Rating: 225 
Joules (IO/IOOOus) 

Protection level: 275V 
Nominal, 475V Peak. 
Response Time: Better than 
10 nanoseconds. Automatic 
eset 

X10080.$39.50 
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DUST COVER 

Keep your computer and 
accessories tree of dust and 
grime while not in use 

XT* Cover Set 

C21066 .$14.95 

AT* Cover Set 
C21068.$16.95 


HIM) ( I I AM R DISKS 

It«tnl\ takes a minute amount 
ot dust dirt or magiu'tii oxide 
parti<.les on your driv e heads to 
i ause problems errors 
downtime or an expensive 
serviie sail. Regular use <»l a 
(lead ileaner will keep sour 
drive tree ol trouble lapsing 
dirt and help keep sour system 
up and ninmng I hese disk 
i leaners are simple to use. and 
ini lude i leaning solution and 
mstrui lions 
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MOUSE GIFT SET 

Mere it isl The ultimate mouse 
ut. You get the cute little 
mouse cover to protect it 
from dust, the mouse 
cleaning kit with the rounded 
tool & 5 cloths, the mouse 
louse and mouse pad all in a 
Tandy black case. 

C21074.$19.95 


8" DOPED 
PAPER CONE 

• High compliance 
rubber surround. 

• 45 watte RMS 

• Dark grey cone 

• Black dust cap 

• Black round frame 

Cl 0233.$44.95 


COMPUTER 
CLEANING KIT 

To gain optimum performance 
ind prevent damage to 
valuable disks, this cleaning 
(it has all you need to keep 
(our computer in top notch 
>erformance. Anti-static 
Meaning pads, cleaning 
iwabs. cleaning solution, 5 
1/4" & 3 1/2" cleaning 
Jiskettes. 

:21077.$19.95 



10 M HIGH POWER 
WOOFER 

• With ribbed black 
paper cone. • 40 watte 

• Black duat cap 

• Cloth edge 

• Rubber mounting seal 

Cl 0228.$49.95 


10" DOPED 
PAPER CONE 

• High compliance 
rubber surround. 

• 60 watte RMS 

• Dark grey cone 

• Black duat cap 

• Black round frame 

Cl 0238.$59.95 


8" FULLRANGE 

• Twin cone speaker 
with white paper cone 
ideal for public address 
column speakers. 

• 30 watte RMS 

• Foam edge 

• Whizzer cone 

Cl 0224.$24.95 


12“ HIG I POWER 
WOOFER 

• With ribbed black 
paper cone • 50 watte 

• Black dust cap 

• Cloth edge 

• Rubbe- mounting seal 

Cl 022i’ ....$64.95 


6" HORN & LINE 
X’FORMER 

• Weatherproof pi atic 
horn with 100 vo . line 
transformer 

• 15 watts RMS 

• Adjustable metal 
bracket 

C10218.$74.95 















































computer accessories 


FLOPPY DISK 
DRIVE SPECIALS! 


JAPANESE DRIVE 
SPECIALS 


1.44MB 3 1/2" 

* 9 

10+ 

$105 

$99 

1.2MB 5 1/4” 

1-9 

10+ 

$129 

$119 




THE BUTTON 
SPIKE PROTECTOR 

Surges and spikes are caused not 
only by lightning strikes and land 
Switching but also by other eauipmerv 
hemg switched on and oh such as 
fluorescent lights electric motors 
'ridge freezers air condition***-, 
f-or effective protection such spikes 
must be stopped before they reach 
your eguipment Simply plug The 
Button into an outlet and >t will proter • 
an eguipment plugged mto adiacen* 
'utiets on the samp branch , m-uit 
r hp Button employs unigoe idp'H' 
«'de vansfe* technology and * 
dissipate 150 joules o' eiectncai 

••nergy, nearly twice tha’ .* 
ompaiabie surge anesters 

SPECIFICATIONS 

Voltage 240V Nommat 
T ota'therqy Ra’ing 
Response t. me ’0ns 
R'-iier /'• l Pve> IS'OV pea** 

$42.95 


MAGIC STAGE 

A working bench for your Mouse 
•High quality ABS plastic and 
anti-static rubberised *op 
•Stationary holder 
•Includes pull-out shelf for 
Mouse 

•Dimensions 280 x 260 x 25mm 
I • Fits over keyboard 

C21080 On special 
was $24.95 
Now.$14.95 
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SURGE BUSTER 

I 6 PROTECTED POWER OUTLETS 
Ideal for protecting personal 
computers, video equipment, 
colour TVs. amplifiers, tuners 
graphic equalisers, CD players etc 

| SPECIFICATIONS 

• Electrical rating 240V AC. 50Hz 
10A 

• 3 x Metal Oxide Varistors (MOV) 

• Maximum clamping Voltage 
each MOV 71C volts at 50 amps 

• Response time Less than 25 
Nanoseconds 

I X10036.$69.95 


PHAX SWITCH 

Lets you connect a 
normal telephone 
handset and a fax to the 
same telephone line. 

• Detects whether an 
incoming call Is for the 
phone or fax and 
automatically puts it 
through to the correct 
unit. 

• It automatically 
switches when you pick 
up the phone or use the 
fax to make an outgoing 
call. 

SAVE $20 this Month! 

XI9090.$269 


RITRON 

MONITOR 


SUPA VGA 
COLOUR MONITOR 
3 YEAR WARRANTY 


This stylish & reliable 
monitor has been designed 
for Australian conditions & 
comes with a 3 year 
warranty. 

Specs: 

CTR: 14” 90° deflection, 
dark-tint, non-glare. 

Display Size: 245W5mm x 
180W-5mm 

Resolution: (max): 1024 x 
768 

Dot Pitch: 0.28" 

XI4532.$489 

[WHAT’S NEW?"! 


TECMOUSE 

Microsoft serial & 

PC mouse compatible 
(serail Version) 

• Stylish & ergonomic 
design gives a unique 
feeling of pleasure & 

comfort in your hands. 

• Feature touch button 

control 

• Stream-lined design, 

glossy finish 
• Smooth well-balanced 
gliding 

AN AMAZING $29.95 


QuIckShot 

joysticks 

Quick Shot offers the 
most complete selection 
of video game controllers 
in the markeL Models are 
available to suit all the 
moat popular video game 
machines and just about 
any playing style. 


QS-123 PC IBM PACK 
INCLUDING JOYSTICK 
ADAPTOR CARD (15 PIN) 
C14217.$74.95 


QS-129N F SPACEAGE 
CONTROL NINTENDO & 
MULTISYSTEM 
COMPATIBLE (7 OR 9 
PIN) 

C14214.$39.1 

QS-130N/F DELUX 
DIGITAL 
NINTENDO & 
MULTISYSTEM 
COMPATIBLE (7 49 PIN) 
C14209.$39.1 


QS-131 NEW BASIC 
ATARI / COMMODORE -9 1 
PIN 

C14218.$19.95 


MOTHERBOARDS 


286-12/16.$159 

286-16/21.$199 

386SX-10/20.$350 

386SX-20/27.$375 

386-33 WITH 

64K CACHE.$750 

386-33 WITH 

128K CACHE.$895 

386- 40.$795 

486SX-20.$1195 
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MOUSE HOLDER 

Handy mouse holder 
attaches to the side of the 
computer or monitor for 
storing a mouse when not 
in use. It is supplied 
with adhesive velcro so 
the mouse holder can be 
easily removed from the 
computer or monitor if 
required. Will accept a 
mouse with maximum 
demensions of 65mm 
wide & 35mm thick 
C21064. $3.95 


SOUND BLASTERS 


bUUNU^LAbTtR If 


Special U7(er: 
FREE SPACE 
QUEST 1 with every 
Sound Blaster II. 
The All-in-One 
sound card. 

Sound blaster II it the 
ultimate aound board that 
easily plugs into any internal 
slot in your IBM*, PC, XT, AT, 
386, PS/2(25/30) & 
compatibles. 

FEATURES: 

• Text to Speech synthesizer 

• 11 vioce FM Music 

• Digitized Voice Input & 
Output • Midi interface 

• Built-in joystick port 

• Power amplifier & Volume 
Control 

• Bundled software: 
SBTALKER with Dr SBAITSO 
VOXKJT -Voice development 
tools 

Talking Parrot 
FM Intelligent organ 

Only..$269 


BOOKS 


USING MS-DOS 5 

The moat helpful DOS book 
available has now been 
updated for DOS 5 so you can 
achieve DOS success in easy 
steps. Real world analogies 
and examples guide you to 
confidently write batch files 
and Macros. Includes a DOS 
survival guide giving trouble¬ 
shooting advice. 

...$51.00 


USING 
WORDPERFECT 5.1 
2nd EDITION. 

Discover the secrets to 
success for over 100 000 
users! This classic beat seller 
expertly leads you from basic 
techniques to advanced Word 
Perfect operations, with 
detailed coverage of all new 
features. 

.$57.95 


USING MICROSOFT 
WINDOWS 3 

Advance to power user status 
with hands-on exercises for 
learning Windows basics. 
Then customize your system 
using usfui tip*. This handy 
reference also teaches you 
Windows Paint & Windows 
Write. 

.$51.95 


SOUNDS 
BLASTER 
PRO 

• 16 Bit card 

• Stereo DAC with hardware 
ADPCM 

• Stereo Recording for line-in 
and CD-Audio 

• Stereo 22 voice FM music 
Synthesizer 

• MIDI interface 
CD-ROM Interface built-in 

• Text to Speech Driver. 

• Secectable IRQ and DMA 

• Power amplifier built-in 
Bundled Software: 

MIDI Adaptor & sequencer 
FM Intelligent organ 
VEDIT: Voice editor & Utilitea 
CD Music player 
MMPlay Presentation 

Only..$469 

| THiS~M ONfHS* GAME SPECIALS * 

I THEIR FINEST HOUR..*59.95 ! 

[SEARCH FOR THE KING. .$59.95* 

,LINKS CHALLENGE GOLF..... .$59.95 | 

• ELVIRA..—.VWlllgLJML .$69.95 I 

[JET SET PACK......$59 95 I 

[KING S QUEST V..$69 95 [ 

ISECRET OF MONKEY ISLAND..\»?ig^M| r ....$59.95 I 

[HEART OF CHINA...YSgEgMW. $69 95 | 

[RED BARON....$69.95 [ 

(TEST DRIVE II...AW.$69.95 | 

[SPACE QUEST IV.....$69 95 l| 


ROD IRVING ELECTRONICS 

MELBOURNE: 48 A’Beckett St Ph: (03) 663 6151. Computer 
sales: Ph 639 1640 

NORTHCOTE : 425 High St Ph: (03) 489 8866 
OAKLEIGH : 240C Huntingdale Rd. Ph:562 8939 
SYDNEY: 74 Paramatta Rd. Stanmore. N.S.W. Ph: (02) 5193134 
MAIL ORDER: 56 Renver Rd, Clayton Vic, 3168. 

Ph: (03) 543 7877 

Mail Order Hotline: Ph: 008 33 5757. 

All sales tax exempt orders & wholesale 
inquires to:RITRONICS WHOLESALE, 

56 Renver Rd, Clayton, 3168. 

Ph. (03) 543 2166. (3 lines) Fax: (03) 543 2648. 


P.O BOX 620, CLAYTON, VICTORIA, 3168. 

Errors 4 omissions excepted Prices 4 specifications subject to chenge. 
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RITRON QUALITY RITRON POWER 


RITRON 
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( 286-16 ) m 

- - -d mem a viiiiil 

80286-12 CPU 

1 MEG RAM EXPANDABLE TO 4 MEG 
16Mhz LANDMARK SPEED TEST 
1.2M JAPANESE BRAND F.D.D 
42M HARD DISK DRIVE 28ms ACCESS 
101 EXTENDED "CUCK" KEYBOARD 
JAPANESE KEYBOARD SWITCHES 
MINI CASE & 200W POWER SUPPLY 
SUPA VGA COLOUR MONITOR (1024 x 768 res) 
SERIAL, PARALLEL, GAME PORT 
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY 
256K VGA CARD. IBM* COMPATIBLE 
SPREADSHEET, WORDPROCESSOR & DATABASE 
| SOFTWARE INCLUDED. £4 AAA 

ASSEMBLED & $ I j^OiJTAXINC. 

IN AUSTRALIA $1 ’ 090tAX ** 


□ 


\ 

wt 

el 




RITRON 

( 286-21 ) 

80286-16 CPU 

1 MEG RAM EXPANDABLE TO 4 MEG 
2lMhz LANDMARK SPEED TEST 

1.2M JAPANESE BRAND F.D.D 
42M HARD DISK DRIVE 28ms ACCESS 
101 EXTENDED "CLICK" KEYBOARD 
JAPANESE KEYBOARD SWITCHES 
MINI CASE & 200W POWER SUPPLY 
SUPA VGA COLOUR MONITOR (1024 x 768 Res) 

2 SERIAL, PARALLEL, GAME PORTS 

3 YEAR "AUSTRALIAN " PARTS & LABOUR WARRANTY 
256K VGA CARD. IBM* COMPATIBLE 
SPREADSHEET, WORDPROCESSOR & DATABASE 
SOFTWARE INCLUDED. AAA 

ASSEMBLED & 5 I .ZOv/ TAX INC. 

TESTED 

IN AUSTRALIA $1,1 20 TAX EX. 


RITRON 


386SX-27 


□ 








80386SX-20 CPU 
1 MEG RAM EXP TO 4 MEG 
27Mhz LANDMARK SPEED TEST 
1.2M JAPANESE F.F.D. 512K VGA CARD 
43M HARD DISK DRIVE, 18ms ACCESS 
101 EXTENDED "CLICK" KEYBOARD 
MINI CASE & 200W POWER SUPPLY 
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution) 
SERIAL PARALLEL GAMES PORTS 
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY 
IBM* COMPATIBLE 

SPREADSHEET, WORDPROCESSOR & DATABASE 
SOFTWARE INCLUDED. #K JBfNfN TAX 
* SHAREWARE SOFTWARE Jt> | ,433 INC. 

I ASSEMBLED Si TESTED ^ * 1 * 3 * 5 

IN AUSTRALIA. $1,290 TAX EX 


RITRON 

EXECUTIVE 

( 386-57 ) 


□ 


\ 


80386-33 CPU 64K CACHE ON BOARD MEMORY 
1 MEG RAM EXP TO 16 MEG 
57Mhz LANDMARK SPEED TEST 
43 MEG HARD DISK 18ms ACCESS TIME 
1.2M JAPANESE BRAND F.D.D 
101 EXTENDED "CUCK" KEYBOARD 
SERIAL PARALLEL GAMES PORTS 
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution) 
MINI CASE & 200W POWER SUPPLY 
512K VGA CARD (256 COLOURS) IBM* COMPATIBLE 
3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY 
SPEADSHEET, WORDPROCESSOR & DATABASE 
SOFTWARE INCLUDED. 


•SHAREWARE SOFTWARE (K -f QAr 
ASSEMBLED & TESTED Cj> I ,090 TAX INC. 

$1,650 TAX EX 


INAUSTRAUA. 


RITRON 

EXECUTIV E 

( 486-75 ) 


□ 


£23 


80486SX-20 CPU 64K CACHE ON BOARD MEMORY 
1 MEG RAM EXP TO 32 MEG 
75Mhz LANDMARK SPEED TEST 
43 MEG HARD DISK 18ms ACCESS TIME 
1.2M JAPANESE BRAND F.D.D 
101 EXTENDED "CUCK" KEYBOARD 
| SERIAL, PARALLEL, GAMES PORTS, 1MEG VGA CARD 
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution) 
MINI CASE & 200W POWER SUPPLY 
| 3 YEAR "AUSTRAUAN" PARTS & LABOUR WARRANTY 
SPEADSHEET, WORDPROCESSOR & DATABASE 
SOFTWARE INCLUDED, ‘shareware software 
ASSEMBLED & TESTED IN AUSTRALIA. 
l<tO QQC TAX WITH 200 MEG DRIVE 

|3>^,030 INC. $3,295 TAXING. 

$2,035 TAX EX $2,&50tAX EX. 


□ 




RITRON 
EXECUTIVE 

( 486-115 ) 

80486-33 CPU 
ON BOARD CACHE. 1 MEG OF RAM 
115Mhz LANDMARK SPEED TEST 
85 MEG HARD DISK 12ms ACCESS TIME 
1.2M JAPANESE BRAND F.D.D 
3.5" 1.44M JAPANESE BRAND F.D.D 
101 EXTENDED "CUCK" KEYBOARD 
SERIAL, PARALLEL, GAMES PORTS 
1 MEG VGA CARD. IBM* COMPATIBLE 
VGA COLOUR MONITOR (1024 x 768 Resolution) 

MINI CASE & 200W POWER SUPPLY 
3 YEAR "AUSTRAUAN" PARTS & LABOUR WARRANTY 
SPREADSHEET, WORDPROCESSOR & DATABASE SOFTWARE 

WITH 200 MEG DRIVE 

$3,595 TAX INC 
$3,055 TAX EX 


$2,895 

$2,495 TAX EX. 


TAX INC. 


OPTIONAL EXTRAS 

ADD PRICE TO BASE SYSTEM COST. 

512K VGA CARD.$50 

1M VGA CARD.$100 

TO CHANGE A 

40M HARD DRIVE TO A 

85M HD add.$150 

126M HD add.$290 

200m HD add.$700 

EXTRA RAM 

1 MEG add.$80 

2 MEG add.$160 


PLEASE NOTE SYSTEMS DO NOT 
COME WITH DOS. 

DOS 4.01 AN EXTRA..$60 

DOS 5.00 AN EXTRA..$100 


RITRON 

EXECUTIVE 

C 386-75 ) 


□ 



80386-40 CPU 64K CACHE ON BOARD MEMORY 
1 MEG RAM EXP TO 16 MEG 
650Mhz LANDMARK SPEED TEST 
126 MEG HARD DISK 12ms ACCESS TIME 
1.2M JAPANESE BRAND F.D.D 
101 EXTENDED "CUCK" KEYBOARD 
SERIAL, PARALLEL, GAMES PORTS 512K VGA CARD 
SUPA VGA COLOUR MONITOR (1024 x 768 Resolution) 
MINI CASE & 200W POWER SUPPLY 
3 YEAR "AUSTRAUAN" PARTS & LABOUR WARRANTY 
SPEADSHEET, WORDPROCESSOR & DATABASE 
SOFTWARE INCLUDED, ‘shareware software 
ASSEMBLED & TESTED IN AUSTRALIA. 


TAX 

INC. 


$2,295 

$1 ,975tAX EX. 


WITH 200 MEG DRIVE 

$3,195 TAX INC. 
$2,685 TAX EX. 


RITRON 

EXECUTIVE 


( 486-157 



eEr’l 






80486-33 CPU ON BOARD CACHE. 4 MEG OF RAM 
157Mhz LANDMARK SPEED TEST 
200 MEG HARD DISK 12ms ACCESS TIME 
1.2M JAPANESE BRAND F.D.D 
3.5" 1.44M JAPANESE BRAND F.D.D 
101 EXTENDED "CUCK" K&YBOARC 
SERIAL, PARALLEL GAMES PORTS 

1 MEG VGA CARD. IBM* COMPATIBLE 
VGA COLOUR MONITOR (1024 x 768 Resolution) 

TOWER CASE & 220W POWER SUPPLY 

3 YEAR "AUSTRALIAN" PARTS & LABOUR WARRANTY 
SPEADSHEET, WORDPRCESSOR & DATABASE SOFTWARE. 
ASSEMBLED S TESTED 
INAUSTRAUA . 

IDEAL CAD MACHINE! 


$3,795 

IS? $3,295 


TAX INC. 


TAX EX. 


ROD IRVING ELECTRONICS Est. 1977. 

MAIL ORDER HOTLINE: 008 33 57 57. (ORDERS ONLY) ENQUIRES: (03) 543 7877 
HEAD OFFICE: 56 RENVER RD, CLAYTON. PH: (03) 543 2166. FAX (03) 543 2648 
CITY 48 A BECKETT ST. MELBOURNE. PH. 663 6351 / 639 1640. FAX: 639 1 641. 
OAKLEIGH 240C HUNT1NGDALE RD OAKLEJGH. Ph: 562 8939 
NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131. 

SYDNEY:74 PARRAMATTA RD, STANMORE. PH: (02) 519 3134. FAX: (02) 519 3868 
MELBOURNE DEALER: BLUESTAR COMPUTERS: 271 MAROONDAH HWY, RINGWOOD, 3134. 
PHONE: (03) 870 1800 FAX: (03) 879 3927 


Postage rates 

$1 - $9.99.$3.00 

$10 - $24.99..$3.50 
$25 - $49.99..$4.50 
$50 - $99.99..$6.00 
$100 - $199...$7.00 
$200 - J500...FREE **£?,*' 
$500 PLUS...FREE * , "*" B, "“ 


These postage 
rates are basic 

postage only up to 
5Kg. Road freight, 
bulky k fragile 
Items will bo 


All sates tax exempt orders 

to RITRONICS WHOLESALE 

56 Renver Rd, Clayton, Victoria 
Ph: (03) 543 2166 Fax (03) 543 2646 

MAIL ORDER A CQRRESPQIiPfcttCE 

P.0 BOX 620, CLAYTON, VICTORIA 3168 

Errors k ommleeons excepted. Prices k specifications 
subject to change. ‘IBM, PC. XT. AT. are registered 
trademarks of International Business Machines. 









































































































































GREAT RANGE! GREAT PRICE! 


| r -, 

| MONITOR MOVER ARM 


/? 

Position your monitor 
sxactfy where you want 

• Maximise desk spacel 

• Solid steel structure 

• Span 33cm 

• Tray 30cm (tilting +/-15) 

• Desk clamp range 3cm -7.5cm 

• Maximum load 50 kg 

C21079.$199 


FAX ROLLS 




1-9 


10 * * 


$9.95 $9.50 

Slz8: 210 x 11.5 x 30m 


$9.95 $9.50 

Size: 210x25.4 x 50m 


$19.95 $17.95 
Size: 210 x 25.4 x 100m 


$9.95 $9.50 

: 216 x 25.4 x 30m 


0100 $11.95 $11.50 

Slz«: 216x24.4 x50m 


C20102 


$9.95 $9.50 


RIBBONS 


S^vT 

PRINTER RIBBONS 
TO SUIT: 

• CP80, SX8Q, DP80, BX100. 
BX100, MB 100, 

1 -® 10 + 

C22036.$19.95 $17 95 

• MX80.FX80, RXBO, FX800, 

MX70, MX80, LX800. 

C22031.$16.95 $15.25 

• MX100, FX100, RX100, LOlOOO 

C22002.$19.95 $17.95 

• LX80 

C22003.$12.95 $11.95 

• C1TOH 8510 -1550 

C22051.$13.95 $12.50 

NATIONAL PANASONIC 
KXMl 10 PRINTER RIBBON 
C22034.$19.95 

i?njR=risC7!VJTS] 


ENCLOSED PRINTER 
STAND 

C21055.^ $39.00 


DELUX PRINTER STAND 
C21058$89 00 




WIRE PRINTER STAND 

C21054..BO column.$29.95 

C21056. .132 Column. ...$34.95 


NEW MONITOR MOVER 


• STURDY STEEL CONSTRUCTION 

* MONITOR MOVER CAN ROTATE 360* 

* LIFTS MONITOR WEIGHTS UP TO 
22KG 

* PLATFORM TRAY 13 *4" X 12 1/4" 

* PLATFORM CAN SWIVEL 360° A TILT 
25° 

* BOMM DESK CLAMP OPENING 

* SCREW CLAMP CAN BE MOVER 90° 

* UNIQUE CONSTRUCTION. LOCKS IN 
PLACE WITH MONITOR ON TRAY. 

C21082.$199 


CPF 

CONTINUOUS POWER 
FILTER SPIKE ARRESTOR 

The Fortron CPF Filtered Electronic 
Spike Protector provides a protective 
electronic barrier for microcomputers 
printers telephone systems and 
modems electronic typewriters 
audio and stereo systems and other 
sensitive electronic equipment 
The CPF provides protection from 
dangerous electrical spikes that can 
cause anything from obvious damage 
(like immediate equipment 'ailure l to 
•ess obvious harm that can drastically 
shorten a system s life 

CPF S Superior circuitry design and 
semi conductor technology responds 
instantly to any potentially damagmq 
over voltage ensuring safe trouble 
free operation 

Additionally CPF s filtering capability 
helps eliminate troublesome and 
annoying interference general hash 
cre.ated by small motors fluorescent 
lamps and the like that threaten the 
performance and shorten equipment 
life of unprotected electronic 
components 
SPECIFICATIONS 
Electrical rating 220 ?60 volts 
(AC) 50Hz 10 Amp 
Spike/RFI Protection i 500 amps 
for 20m second pulses 
Maximum clamping voltage ,’75V 
fliHerential mode 

Cat XI0088 $69.95 


RS232 BREAK OUT BOX 

A simple way of monitoring RS232 
interlace lead activity Interlace 
powered pocket size for circuit 
testing monitoring and patching 
10 signal powered LEDs and 
2 spares 24 switches enables you 
to break out circuits or reconfigure 
and patch any or all the 24 active 
positions 

SPECIFICATIONS 
Connectors DB25 plug on 80mm 
ribbon cable and DB25 socket 
Indicators Tricolour LEDs for TD 
RD RTS CTS DSR CD TC 
RC DTR (E)1C 

Jumper Wires 20 tinned end pieces 
Power Interface power 
Enclosure Black high impact 
plastic 

Dimensions 85 x 95 * 30mm 

XI5700 $99.95 


CASE! 

Give your 
computer that 
profeeeional 
look. 

X11105.$199 

Power supply to suit (220W) 
X11102.$199 

TOP OF THE RANGE 
MINI TOWER 
CASE 
200 x 415 
x 330mm 
with 200w 
power supply 
X11100.$325 


RITRON EXECUTIVE CASE 
X11089 

Includes power supply.$119 

NEW STYLE * 

MINI 
TOWER 
CASE WITH 
POWER 
SUPPLY 
X11103.$149 


POWER SUPPLIES 


/ 




POWER SUPPLY FOR 
IBM*, PC/XT*, & 
COMPATIBLES 
DC OUTPUT:+5/13A -5 0 . 5 A 
♦ 12V /4.5 -12 V0.5A 

X11096. $139 

200W SWITCH MODE 
POWER SUPPLY FOR IBM*, 
AT* & COMPATIBLES 
DC OUTPUT : +5/164 -5/0.5A 
+ 12V/4.5 -12V / 5A -12/0.5A 
X11097. $109 


3b 


UV EPROM ERASER 

It will erase up to 9 x 
24 pin devices in complete 
safety, in about 40 minutes (less 
time for less chips) 

• Chip drawer has conductive 
foam pad 

• Mains powered 

• High UV intensity at chip 
surface ensures EPROMs are 
thoroughly erased 

Without timer 

XI4950.$99 


NEW OAKLEIGH STORE 
NOW OPEN 


THIS MONTHS PRINTER SPECIAL - 0KILASER 400 ONLY $1,399. 


LX -400 

LQ-400 

LX-850 

LQ-850 

LQ-1050 

LQ-550 

LQ-1010 

OKI 172 

OKI 380 

200-GX* 

GSX 140* 


Draft Speed NoJ Font* Price 


9 pin 

80 

180cps 

3 

$289 

24 pin 

80 

180cps 

3 

$489 

9 pin 

80 

180cps 

3 

$395 

24 pin 

80 

264cps 

3 

$950 

24 pin 

80 

264cps 

6 

$1050 

24 pin 

80 

150cps 

3 

$625 

24 pin 

136 

180cps 

4 

$795 

9 pin 

80 

180cps 

3 

$275 

24 pin 

80 

180cps 

3 

$525 

9 pin 

80 

2l3cps 

5 colour 

$479 

24 pin 

80 

192cpe 

6 colour 

$779 


PLEASE QUOTE THIS AP FOR THESE PRICES t 


-— ^ 

LA S ER PRI NTE RS ' ^ 

OL400 LASER PRINTER 

4 PAGES / MIN 25 FONTS.$1 399 

OL800 LASER PRINTER * 

i PAGES / MIN 36 FONTS.$1,995 

OL840 POSTCRIPT LASER PRINTER 
8 PAGES / MIN 35 FONTS. $3 995 


KEYBOARDS 


IBM COMPATIBLE 
EXTENDED KEYBOARD 
(101 KEYS) 

X12022.$69 


101 KEY TRACKBALL 
KEYBOARD 

Keyboard & mouse in one 
X12030. / I.$199.95 


KEYBOARD STORAGE 
DRAWER 

C21083..P^y>. ... .$84.95 
MINI VACUUM CLEANER 

C 21087 ”£ S ^'"' 14 ' 95 

KEYBOARD COVERS 

C21089 84 KEY.$4.50 

C21088 101 KEY.$5.95 


DISK BOXES 


£7 

100x5 1/4" ECLIPSE 

Cl 6042.$11.95 

40 x 3 1/2" ECLIPSE 

Cl 6040.$8.99 

120x3 1/2" LOCKABLE 

Cl 6039.$21.95 

100x5 1/4" LOCKABLE 

Cl 6020.$13.95 

50x5 1/4" LOCKABLE 

Cl 6025.$11.95 

120x5 1/4" LOCKABLE 
Cl 6028.$19.95 


PRINTER SWITCHES 


RS232-2 WAY. $39 

RS232-4 WAY.$69 

RS232-X OVER.$69 

RS232-2 WAY AUTO.$89 

CENTRONICS 2 WAY.$49 

CENTRONICS X OVER.$69 

CENTRONICS 2 way auto.$79 

CENTRONICS 4 WAY.$69 


MICE 


JUST ARRIVED NEW COMPUTER CABLES! 


iONITOr ExTENTIOn 
CABLE 9 WIRE 
STRAIGHT THROUGH 
DB9 M/M 1.8 M....$ 14.95 
IDB9 M/M 3.0 M....$ 19.95 
DB9 M/M 5.0 M....$29.95 

DB9 M/F 1.8 M.$14.95 

DB9 M/F 3.0 M.$19.95 

DB9 M/F 5.0 M.$29.95 

RS232 EXTENION CABLE 25 
WIRE STRAIGHT THROUGH 
DB25 M/M 1.8 M....$14.95 
DB25 M/M 3.0 M....$19.95 
DB25 M/M 5.0 M....$24.95 

DB25 M/M 10 M.$39.95 

DB25 M/F 1.8 M.$14.95 

DB25 M/F 3.0 M.$19.95 

DB25 M/F 5.0 M.$24.95 

DB25 F/F 10 M.$39.95 

DB25 F/F 1.8 M.$14.95 

| DB25 F/F 3.0 M.$19.95 

DB25 F/F 5.0 M.$24.95 


25 WIRE STRAIGHT 
DB25/CN36 M/M 1.8 M...$14.95 
DB25/CN38 M/M 3.0 M...$19.95 
DB25/CN36 M/M 5.0 M...$24.95 
DB25/CN36 M/M 10 M....$39.95 
IBM PRINTER CABLE. 

25 WIRE RHGHT ANGLE 
DB25/CN36 M/M 1.8 M...$19.95 
DB25/CN36 M/M 3.0 M...$24.95 
DB25/CN36 M/M 5.0 M...$29.95 
DB25/CN36 M/M 10 M-..$44.95 
RS232 EXTENION CABLE 
25 WIRE STRAIGHT THROUGH 
DB25 M/M 1.8 M....$14.95 
DB25 M/M 3.0 M....$ 19.95 
DB25 M/M 5.0 M....$24.95 

DB25 M/M 10 M.$39.95 

DB25 M/F 1.8 M.$14.95 

DB25 M/F 3.0 M.$19.95 

DB25 M/F 5.0 M.$24.95 

DB25 F/F 10 M.$39.95 


QUICK MOUSE 
Microsoft 
Compatible 

FREE mouse 
house & mouse 
mat Plus FREE 
pop up menu software 
X19955.$69.95 

SUPER BUS MOUSE 2 
DESIGNED TO 

FIT THE PALM ^ , 

OF YOUR HAND! 

GREAT FOR 
SAVING A 
SERIAL PORTI 
2 FREE TELEPAINT DISKS! 
X19951.$119 

MICROSOFT MOUSE 
The top of the range! 
Supports 
hunderds of 
applications. 

FREE 

MICROSOFT 
PAINTBRUSH 
SOFTWARE 
BRINGS YOUR 
COMPUTER TO UFE. 

X19958 .$179 


IBM* CARDS 


a 

0 

□ 

1 

I 
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XT HD CONTROLLER. $129 

AT HD CONTROLLER. $149 

RS232/SERIAL CLOCK..... $49 

MONO COLOUR CARD.$76 

MULTI I/O CARD.$99 

PRINTER CARD.......$29 

EGA CARD......$179 

DIAGNOSTIC CARD.$795 

TTL PRINTER......$89 

6M AT EX/EXP.. $325 

FAX CARD.$595 

4 PORT SERIAL CARD.$199 

2 WAY FDD CONT (360).$39 

RS/232 SERIAL CARD.$39 

GAMES CARD.$29 

AT S/P/G 2 S/P/G.$49 

4 WAY FDD CONTROLLER 

(360-1.44 M)....$129 

2 WAY FDD CONTROLLER 

(360-1.44M)..$89 

CLOCK CARD. $39 

SMART DRIVE ADAPTOR 

IDE/FDC...$49 

SMART DRIVE ADAPTOR 

IDE I/O FDC.$89 

512K/576K RAM CARD.$99 

VGA CARD 16 BIT 250K.... $89 
VGA CARD 16 BIT 512K.... $129 
VGA CARD 16 BIT (1 MEG).$199 
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When I Think Batk, 

by Neville Williams 


Reader comments on the past, and 
Superregen. receivers in a new light 

Faced with an assortment of letters and phone calls prompted by past instalments of this column, 
it is fitting that I should interrupt the present series on vintage receiver design to acknowledge 
readers’ comments and contributions to do with the history of electronics. Of special interest is 
information about a little-known major wartime role of superregenerative receivers. 


One thing that stands out from readers* 
letters is that no one writer or source has 
a monopoly on historical information. 
Mention almost any subject, it seems, 
and someone comes up with spontaneous 
personal recollections — or a clipping or 
article that didn’t make it into accessible 
reference files. 

It is saddening to contemplate, with 
hindsight, how much other electronics 
history must already have been lost with 
the passing of industry pioneers, along 
with their dusty old books and papers 
discarded by relatives in the subsequent 
dispersal of personal effects. 

Maybe we should all take a lesson 
from the ‘Talking History’ series on ABC 
Radio, and leave behind a tangible record 
of our one-time way of life. 

One recently retired electronics en¬ 
gineer, who has already recorded tapes 
for the ABC archives, told me how he is 
writing long personal letters to his 
children and grandchildren about per¬ 
sonal, family and technical matters, 
which he hopes will be retained and re¬ 
read long after he is gone. 

A New Zealand radio amateur, Bob 
Cooper Jnr. of Mangonui, relates how, in 
researching the history of VHF/UHF 
wave propagation, he came up against a 
blank wall when he tried to find out 
about Australian pioneer amateur Ross 
Hull. He was able to obtain an outline of 
his service with the ARRL (American 
Radio Relay League) and the cir¬ 
cumstances of his tragic electrocution in 
Connecticut in 1938, but the ARRL had 
no record of his prior activities in 
Australia. 

Prompted, however, by mention of his 
name in ‘Think Back’ for January 1991, 


Bob inquired as to whether we could 
help. Yes, we could, because Ross Hull 
had been the first pioneer to be featured 
in the series, back in February 1989. It so 
happened because Ross had served brief¬ 
ly as Technical Editor of our forerunner 
Wireless Weekly . 

In the absence of any known biog¬ 
raphy, we had been able to piece together 
a reasonably cohesive story based on 
published references to his activities, 
deduction from his articles and the fading 
recollections of some who remembered 
his formidable reputation as an ex¬ 
perimenter, technician and writer. 

In getting it together, however, we 
could not escape the conviction that a lot 
of other information about him must 
surely have been published, beyond what 
we had access to. 


Brunswick 78rpm Records 

I am researching the history of the 
American Brunswick Record Company 
in Australia. No local artists appeared 
on the label, as the Company used 
American master stampers to press 
the records. 

I have a small collection (approx. 
300) of Brunswick 78rpm records, from 
classical to comedy. I am interested in 
locating the site of the Sydney press¬ 
ing plant, and a description of the type 
of equipment that would have been in 
use for record production around 1924. 

I was wondering whether you could 
suggest any suitable magazine/papers 
from the period that would have 
profiled the Company in Australia. Any 
information would be greatly ap¬ 
preciated. 

J.D. (Neutral Bay, NSW) 


Relevant to Bob Cooper’s quest, we 
had to be careful not to confuse the 
various wavebands, which were 
described in different ways during Ross 
Hull’s lifetime. 

Transmissions in the present broadcast 
band were originally classified as ‘short 
wave’, as distinct from those on ‘long 
waves’ — around 1000m or 300kHz. 
They were later redefined as ‘medium 
waves’ with ‘short waves’ then signifying 
HF (high frequency) channels up to 
around 10 metres or 30MHz. 

As late as 1936 the ARRL Handbook , 
which Ross Hull edited, did not recog¬ 
nise the term ‘VHF’ (very high frequen¬ 
cy), which now signifies that part of the 
spectrum between 30MHz and 300MHz. 
It arbitrarily classified all frequencies 
above 50MHz as ‘UHF’ (ultra high fre¬ 
quency), which today signifies the range 
300- 3000MHz. (The now internationally 
recognised frequency terminology dates 
back officially to the ITU conference in 
1959). 

Historic broadcast 

Another amateur operator, Alan Elliott 
(VK3AL) of South Melbourne writes to 
say that, in researching the history of the 
Melbourne Club, he came across a refer¬ 
ence in the minutes to a demonstration of 
wireless telephony presented to the Club 
on August 16,1923. 

Arranged by a Mr Cutler, the broadcast 
included musical items and a talk on the 
advantages of joining a progressive 
camera club. 

Would it have been a genuine broad¬ 
cast, he wanted to know? If so, would it 
have been a commercial station — 3AW 
for example? If not, when did that station 
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commence broadcasting? Who was the 
Mr Cutler referred to in the minutes? 

In an effort to help, we contacted S.M. 
(Syd) Newman, a long retired AWA Mel¬ 
bourne identity featured in our January 
1991 issue. Syd had no recollection of 
the broadcast, having been on assign¬ 
ment in Britain during 1923. 

He confirmed, however, that AWA had 
a small transmitter in Melbourne which 
could have been used for a demonstration 
broadcast. The broadcast could alterna¬ 
tively have originated from the coastal 
radio station VIM, under the callsign 
3ME. 

Syd remembered Cliff Cutler as a 
general engineer attached to the 
Australian navy when it operated the 
coastal radio service. When AWA took 
over the service, Cliff Cutler transferred 
to the AWA Melbourne staff. 

3AW could not have existed in 1923, 
he said, but came into being much later 
(the actual year was 1931). 

There the trail ended, but Allan Elliott 
had learned enough to reason that the 
broadcast in question would probably 
have been the first in Melbourne, and 
perhaps in Australia, to promote a 
camera club — of which he is a member. 

Unfortunately, there was no point in 
encouraging him to inquire further from 
AWA. I gather that, in the current 
scramble for productivity and minimal 
overheads, one-time institutional indul¬ 
gences like a captive historian have dis¬ 
appeared, along with a generation of 
AWA-bred executives with memories 
stretching back to that era. 

Announcer’s licence? 

3AW features in another letter, this 
time from an officer of the Salvation 
Army in Fremantle, WA. He says that the 
Administrator of an Army WA senior 
citizens centre, Mr Jim McBride, was 
due to retire and they were keen to gain 
access to memorabilia of his earlier life, 
for the farewell function. 

It seems that Jim McBride was in¬ 
volved in outside broadcasts for 3AW, 
about 35 years ago, in the time of Sir Eric 
Pearce. I could only explain that, unless 
involved in networking, program per¬ 
sonalities were unlikely to be known or 
featured in the media outside their own 
city. The information he was seeking 
would have to be obtained direct from 
3 AW or Melbourne-based publications. 

3AW could only apologise for their in¬ 
ability to assist, on the grounds that their 
archives had been lost. As for 35-year- 
old newspaper and magazine files, a sys¬ 
tematic search is difficult enough if one 
is on the spot, with ample spare time. For 
a visitor from thousands of kilometres 


away, it could be a near-hopeless task. 
All the best for your retirement anyway, 
Jim! 

Good wishes aside, there was one ref¬ 
erence in the letter that caught my atten¬ 
tion. I quote: 

From information gleaned from Jim, it 
appears that he was involved with out- 
side broadcasts when announcers were 
required to hold specific rating certifi¬ 
cates authorising ‘ad libbing’ or pre¬ 
prepared announcing. 

What gives? I’ve lived through the era 
of radio broadcasting. I’ve read about it 
and written about it, but fve never heard 
mention of radio announcers having to 
hold any kind of licence. Nor have any of 
my friends to whom I’ve mentioned the 
matter. 

We’ve all simply assumed that people 
got to be announcers if their employer 
considered that they had an acceptable 
voice and presentation, an appropriate 
background and so on, and were in the 
right place at the right time when an ap¬ 
pointment had to be made. 

Was Jim McBride referring to an in- 
house certicate used by 3 AW — and pos¬ 
sibly by other stations — to facilitate 
program planning and rosters? Or was it 
an accreditation required by the authority 
administering radio broadcasting at the 
time? 

If the latter, then it’s a spot of history 
that I (and others) seem to have missed 
out on. Some reader should be able to set 
the record straight. 

Brunswick records 

Speaking of records, I wonder whether 
the name ‘Brunswick’ stirs any 
memories. For me, it served as a 
reminder of a stack of surplus 78rpm 
discs which I gave away years ago, when 
I had to make room for the new LPs. 
Who, having once heard the sound 
quality from a microgroove record, could 
possibly want to listen to the old coarse- 
groove shellacs? 

The answer people who treasured the 
musical heritage they contained, and who 
have since provided the raw material 
from which engineer/musician Robert 
Parker has reconstituted his amazing new 
recordings. Using state-of-the-art techni¬ 
ques, he has been able to discard the 
clicks and plops which marred the old 
pressings and to restore something akin 
to the original balance and dynamic 
range. 

And again, there are people like Jim 
Dangarfield, whose letter is summarised 
in the accompanying panel. Music lover 
or not, Jim is obviously a vintage en¬ 
thusiast who treasures his unique collec¬ 
tion of Brunswick 78’s, and who wants to 


know more about their sourcing in 
Australia. 

In other days, I would have been able 
to pick up the phone and raise the matter 
with EMI’s chief recording engineer R.V. 
(Reg) Southey, or with two or three other 
pioneers, still working in the industry; 
men who had refined their skills in the 78 
era. But that generation has long since 
disappeared from the everyday scene, to 
be replaced by younger engineers who 
know the 78 era only by repute. Indeed, 
the analog record industry itself is being 
ushered out by competition from tape 
and the digital compact disc. 

According to EMI’s one-time company 
publication The Voice (August 1954), 
Reg Southey had been responsible for 
setting up Australia’s first recording 
studio in Sydney’s Homebush, in 1926 
— coincident with the adoption of 
electrical recording. As to prior activities 
in the way of disc processing, it is silent 

I’ve read about old-time disc process¬ 
ing, and discussed it verbally and in 
print, but failed completely to find the 
kind of reference material that Jim Dan¬ 
garfield is looking for. It is most likely to 
be found, I would think, in science/tech¬ 
nical books and magazines from the early 
1920’s, and/or in early copies of the 
English Gramophone magazine, which 
began publication in 1926. 

The book From Tin Foil to Stereo by 
Read and Welsh (Howard W. Sams Inc., 
New York, 1976) includes brief mention 
of the Brunswick Company, with par¬ 
ticular reference to the era when the 
American record industry was dominated 
by local ‘pop’ music and heavily depend¬ 
ent on trans-Atlantic imports for more 
substantive material. 

On that basis, a fair proportion of the 
more collectable Australian Brunswicks 
may well have originated in British 
recording centres. 

The authors of the book have as¬ 
sembled a quite fascinating history of the 
phonograph, mainly from the American 
viewpoint, but the technology of process¬ 
ing discs is not covered. 

Hopefully, someone reading this 
column will know whether Brunswick 
had their own disc production facility in 
Australia, or whether they were con¬ 
tracted out to another company. And/or 
you may know of an accessible article 
which describes the pressing process, as 
it was in the 1920’s. If so, please contact 
me through the Editor, and we will pass 
the information on. 

In the meantime, Jim Dangarfield may 
care to get in touch with the Powerhouse 
Museum in Sydney, and the National 
Film & Sound Archive in Canberra. They 
may well be able to help. 
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Kiwi picture show 

Before taking up the major theme of 
this instalment, I must acknowledge 
three other letters. 

E.G. (Ted) Baker from Bathurst, NSW 
says he was intrigued by the story in the 
Feb/March 1991 issues, of a country pic¬ 
ture show. It came as an uncanny 
reminder of one he remembered as a boy 
in Otautau, New Zealand. 

It too was set up in a community hall, 
and in the days when they had only one 
projector, there was similar uproar when 
the show was interrupted to change reels. 
Ted Baker won the coveted job of assist¬ 
ing the operator for one shilling per 
week, which meant that he saw the pic¬ 
tures for nothing! 

Like the show in my story, it was ul¬ 
timately equipped with two converted 
silent projectors and an 8-watt amplifier, 
using push-pull 2A5’s. For the arc supp¬ 
ly, they used a DC generator which was 
belt driven from a temperamental model- 
T Ford engine. 

Ted’s first task each Saturday evening 
was to start the engine — with his thumb 
in front of the handle as a precaution 
against a back-fire. Even then, he had to 
snatch his arm away, lest the crank do a 
full reverse spin and smash into the back 
of his hand. 

Up in the box, his job was to adjust the 
arcs and the sound level, hopefully 
without getting so absorbed in the picture 
that he forgot what he was supposed to 
be doing! Thanks for your letter, Ted. 

Spark transmitters 

From Pascoe Vale South in Victoria, 
Rod Torrington (VK3TJ) takes up a dif¬ 
ferent theme — that of spark transmit¬ 
ters. As recently as April 1939, he says, 
he was radio operator on the Tanda, 
plying between Melboume/Sydney and 
Hong Kong/Shanghai/Japan. The main 
transmitter was a 1.5kW Marconi-C 
spark type, with a smaller 250W spark 
unit as a standby. 

Operating from a rotary converter 
powered by the ship’s DC supply, the 
main transmitter drew about 20 amps of 
primary current. During a long message, 
he says, the bug-key would become al¬ 
most too hot to touch. 

The main transmitter was housed in 
what looked like a butcher’s cool room, 
with 6" thick walls and double doors — 
intended to suppress the noise of the 
spark, estimated to be at least llOdB. 
Changing frequency from ‘call’ 
(500kHz/600m) to ‘traffic’ (705m) in¬ 


volved leaping out of the chair, opening 
the doors into the ‘cool room’ to change 
the inductor tapping, closing the doors 
and getting back to the operating posi¬ 
tion. 

One of the lurks, when passengers 
begged to see the radio gear, was to in¬ 
vite them to watch the transmitter in ac¬ 
tion with the doors open! 

After the Tanda, Rod worked for a 
while on the Bidelia (John Burke line, 
ex-Sydney), which was equipped with an 
AWA spark transmitter and a Bellini Tosa 
direction finding receiver. Rod’s contact 
with spark gear ended about then, when 
he joined the Marine and Aviation 
departments of AWA (Ashfield, NSW) 
and later DCA. As such, he regards him¬ 
self as an AWA old-timer. 

Thanks for your letter, Rod, and I’m 
glad that we were able to stir a few 
memories — even though it involved a 
technology with which I, personally, had 
no contact 



Don Sutherland, ZL2AJL, to whom I 
am indebted for the further 
Information on superregeneratlve 
receivers. Don says that he has 
assembled a considerable dossier on 
the subject. 

Blunder explained... 

An apparent error in one of my earlier 
articles (May 1990, p.37) concerned a 
reference to Lee de Forest as ‘by then 
Professor of Physics at Cambridge 
University’. This was challenged by New 
Zealand author John W. Stokes, who 
maintained that my source, the 
Australasian Wireless Review of October 
1923 “must have got its wires crossed”. 
I admitted some puzzlement at the time, 
but assumed that, as a well known 
American pioneer/academic, de Forest 
may have been at Cambridge in a visiting 
role. 

More recently, I was thumbing through 
the old AWR’s for an entirely different 


reason, when I came across the preceding 
September 1923 issue — featuring a 
cover picture of Sir Joseph J. Thompson. 
Underneath, in small type, was the cap¬ 
tion ‘Professor of Physics, Cambridge 
University, England. The discoverer of 
the electron’. 

Suddenly intrigued, I flipped over to 
the cover of the October issue. And what 
had happened was plain for all to see... 

In preparing the October issue, the 
layout artist had obviously taken the 
basic cover artwork, stripped off the 
portrait of JJ. Thompson and replaced it 
with that of Lee de Forest 

He/she had also substituted the new 
heading and dateline, but had overlooked 
the small-type caption. So it was that Lee 
de Forest went to print as ‘Professor of 
Physics, Cambridge University...’ etc. 
Sorry about that, but such things can hap¬ 
pen all too easily. 

I remember that the March 1979 issue 
of this magazine, for example, was all 
printed, bound and ready for despatch 
when someone noticed that its front 
cover carried the date ‘March 1978’. A 
hastily-assembled team spent a whole 
weekend in the printery, obliterating the 
1978 figure on something like 50,000 
separate copies with a coin-sized ad¬ 
hesive label marked 1979! You may well 
have the issue amongst your own back- 
numbers... 

Superregen detectors 

In the second part of an article on 
Edwin Armstrong, in the August 1990 
issue, I mentioned his invention of the 
superregenerative detector (1922) and 
the longstanding uncertainty as to how it 
really worked. It caused me to speculate 
privately how well Armstrong himself 
understood the circuit, and whether he 
had devised it by analytical or empirical 
means. 

Fortunately, having gained access to an 
American IRE paper by Hikosaburo 
Ataka (August 1935) by courtesy of Alan 
M. Fowler of Balwyn, Victoria, I was 
able to extract what may arguably have 
been the first explicit word picture of its 
operation to appear in a popular level 
electronics magazine. (EA, May 1991). 

Re-stated very briefly, a superregen 
detector produces pulses or ‘packets’ of 
oscillation at the intended signal frequen¬ 
cy, the pulse repetition rate being deter¬ 
mined by a separate, cyclic and 
(normally) supersonic ‘quench’ signal. 

Importantly, the oscillatory pulses do 
not commence spontaneously at precise 
intervals, nor are they uniform in terms 
of duration and energy content; neither 
are the resultant excursions of the 
detector’s average anode current 
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Individual pulses, rather, are triggered 
by ‘noise’ or extraneous signal com¬ 
ponents, which happen to be present 
around the time that the detector is being 
enabled or cycled into oscillatory mode 
by the quench voltage. 

In consequence, the duration of the 
pulses of RF oscillation and of mean 
anode current are a resultant of what are 
effectively ‘samples’ of the noise/signal 
input 

When the circuit is optimally adjusted, 
the variations in mean anode current are 
very large compared with the miniscule 
‘trigger’ samples; hence the extremely 
high detector gain. 

In the absence of any external signal, 
the detector is triggered by its own ‘shot’ 
noise, creating die loud rushing sound 
that characterises a supeiregen detector 
under no-signal conditions. With a 
coherent signal present, triggering be¬ 
comes more a function of the audio 
modulation and the noise component is 
progressively overridden. 

Dossier on Armstrong 

Subsequent to the publication of the 
May 1991 article, I was contacted by a 
New Zealand amateur operator D.C. 
(Don) Sutherland (ZL2AJL), who indi¬ 
cated that he had assembled quite a dos¬ 
sier on Armstrong and his 
superregenerative receiver. 

It includes Ataka’s paper but, as well, 
Armstrong’s original presentation to the 
American IRE in June, 1922; another by 
F.R.W. Stratford, in 1945; and a 169- 
page book in the Modern Radio Techni¬ 
que series edited by J.A. Ratcliffe. Said 
to be the only known book on the sub¬ 
ject, it is titled Super-Regenerative 
Receivers by J.R. Whitehead (Cambridge 
University Press, 1950). 

Don Sutherland, by the way, was bom 
in 1925 and was first enthused about 
wireless at age 11, when he read an ar¬ 
ticle on the subject in Pears’ 
Cyclopaedia. His interest was heightened 
about the same time when a family friend 
presented him with a miscellany of 
books, bits and pieces and a Philips A409 
valve — which, he says, resulted in 
something of a ‘soft spot’ for the marque. 
Then followed a couple of RCA tube 
manuals, which created an awareness of 
valve curves and characteristics. 

Afer secondary school, he got a job in 
a radio service shop in New Plymouth, 
where he got to woric on a wide range of 
imported and NZ-produced radio 
receivers until returning to the family 
farm in 1945. But his heart was in radio, 
and he qualified for his amateur ‘ticket’ 
in 1945. 

Obviously a lateral thinker, Don says 


he used to mentally digest technical 
papers and dream up circuit ideas while 
feeding the pigs. When faced with solid- 
state theory, he was bugged by the ten¬ 
dency of writers to contrast valves and 
transistors. 

He reasoned that it should be possible 
to define areas of behaviour where they 
overlap. This I have passed on to Jim 
Rowe for possible use in ‘Forum’, but in 
the meantime, I am grateful to Don for 
his very considerable assistance in the 
matter of superregen detectors. 

Original 1922 paper 

Turning to Armstrong’s original paper, 
it becomes immediately evident that he 
understood very well what he was grap¬ 
pling with. Significantly, perhaps, he ac¬ 
knowledged the assistance of Professor 
L.A. Hazeltine on the theoretical side, as 
well as practical assistance from a Mr 
W.T. Russell. 

At the outset, the paper discusses the 
positive and negative tuned circuit resis¬ 
tance concept in regenerative systems, 
and explains the effect of changing the 
ratio between the two. Armstrong points 
out that excess negative resistance 
promotes free oscillation, which 
‘paralyses’ the ability of the circuit to 
sense external signals. 

In reading this preamble, it became 
evident where the explanation came from 
that I paraphrased on page 33 of the 
August 1990 issue. But while arguably 
correct, it leaves the reader no wiser! 

Armstrong’s paper reveals, however, 
that Turner in Britain had earlier patented 
the idea of modifying the natural be¬ 
haviour of a regenerative system by the 
application of critical negative bias to the 
grid, and using a mechanical relay to pe¬ 
riodically shunt and disable the feedback 
coil. 

Another British inventor, Bolitho, had 
replaced Turner’s relay with a valve 
paralleling the oscillator, but imposing 
degenerative feedback and operated from 
an AC supply. As such, it periodically 
suppressed the original oscillations. 

Armstrong managed to translate these 
rudimentary ideas into more practical cir¬ 
cuitry which he was duly able to patent. 
In the process, however, according to 
Don Sutherland, Armstrong took the 
precaution of buying the rights to both of 
the earlier British patents. When he ul¬ 
timately offered the system to RCA, 
there was no way they could capitalise on 
such prior publication. 

As reported in the August 1990 issue, 
he was able to negotiate for $200,000 in 
cash and 60,000 RCA shares — money 
which was to be dissipated by the ongo¬ 


ing litigation which seemed to be the 
story of Armstrong’s life. 

Armstrong’s research 

Having outlined these prior sugges¬ 
tions, Armstrong’s paper explores 
various methods of manipulating the 
negative and positive resistance of 
regenerative configurations by superim¬ 
posing voltages from separate valves, fed 
with a recurrent signal. 

It makes somewhat tedious reading, re¬ 
quiring frequent reference to diagrams. 
In the process, I could not escape the 
feeling that Armstrong was rather too 
close to his subject and in a mindset more 
appropriate to compiling a patents docu¬ 
ment He tends to separate the functions 
of the regenerative stage, the quench os¬ 
cillator — a term that I did not find in the 
paper — and detection, or the means by 
which the message is recovered; this last 
because he had to consider both 
telephony and telegraphy, in the latter 
case involving both modulated and un¬ 
modulated spark/arc transmissions. 

This leads into extensions of the super- 
regenerative approach, by the possible 
use of signal frequency doubling or su- 
perhet frequency changing, to help 
stabilise cascaded superregenerative 
stages. 

Back to the original theme, however, 
Armstrong claims that signals which 
might typically produce only the faintest 
heterodyne in a conventional regenera¬ 
tive receiver have been shown to produce 
clearly understandable speech on an un¬ 
complicated superregenerative receiver. 

The formal summary of the paper 
reads (in part): 

A system of circuits is described 
whereby the effective resistance of a 
regenerative circuit is periodically made 
positive and negative , though 
predominantly positive. Such a circuit 
will respond to an impressed electromo¬ 
tive force by setting up free oscillations 
during the negative resistance period , 
which oscillations are proportional to the 
exciting emf... 

There, in Armstrong’s own words, lies 
the key to unlocking the seeming 
mystery of the superregen receiver, 
which I was at such pains to extract from 
elsewhere for the May 1991 issue. But 
overshadowed by the preceding 16 pages 
of circuituous discussion, it is no wonder 
that it was not picked up by popular level 
technical writers of the era, or communi¬ 
cated to the then generation of en¬ 
thusiasts. 

Having thus said, it is reasonable to 
suggest that Ataka’s paper (IRE USA 
August 1935) was a response to the chal¬ 
lenge to rationalise and quantify basic su- 
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perregenerative receivers, taking ad¬ 
vantage of the intervening decade of 
technical sophistication and instrumenta¬ 
tion. According to Don Sutherland, the 
only oscillograph available to Armstrong 
in 1922 had been a Duddell 
electromechanical string model. Ataka’s 
paper was discussed in this column in the 
May 1991 issue. 

Mathematical analysis 

A further paper brought to my notice 
by Don Sutherland was one by F.R.W. 
Strafford of A.C. Cossor Ltd and Belling 
& Lee Ltd {Journal Instn. Elec. Engrs. 
93, March-May 1946). 

According to the formal introduction, 
the paper seeks to clarify the perfor¬ 
mance criteria of superregenerative cir¬ 
cuits ‘in practical operation’, ostensibly 
rendered uncertain because (I quote) ‘a 
great deal of the mathematical analysis is 
clothed in obscurity from the engineering 
viewpoint because of the inclusion of 
second-order effects’. 

Not surprisingly, the paper itself relies 
heavily on mathematical analysis. But 
helpfully, the conclusions are spelt out 
for non-mathematically trained readers. 


Strafford shows that, in the circuitry 
under consideration, the onset of squelch 
should be gradual rather than abrupt, the 
logical choice being a supersonic 
sinewave no higher in frequency than 
strictly necessary. With appropriate ratios 
of signal frequency to modulation 
bandwidth and to squelch frequency, the 
amplification ‘can be many millions’. 

He shows mathematically that the 
demodulated output from a super- 
regenerative detector is substantially in¬ 
dependent of signal carrier amplitude, 
ensuring a high degree of self-AGC. 

On the other hand the linearity of a 
superregen detector is shown to be 
‘apalling’, renderinjg it unsuitable for use 
with normal amplitude modulated pro¬ 
gram signals. For reasonable quality, pro¬ 
gram modulation would have to be 
limited to 60%, with reasonable speech 
intelligibility being preserved up to about 
80%. 

On the vexed question of selectivity, 
Strafford indicates that it is optimised 
when the circuit resistance becomes 
negative at a relatively slow rate — even 
as low as 8kHz. Selectivity can be at 
least equal to or better than that of the 
same basic regenerative detector, ad¬ 
justed manually to the fringe of oscilla¬ 
tion. Given an appropriate degree of 


selectivity, a superregenerative detector 
can also resolve frequency modulated 
signals by deliberate detuning to achieve 
slope detection. 

Again, a superregen detector has the 
potential to reduce pulse-type noise inter¬ 
ference, but much depends on the dura¬ 
tion of the pulses and whether they 
happen to synchronise with the quench 
intervals. 

So to the textbook 

If at this point you feel that you’re 
reasonably comfortable about the super¬ 
regen concept, I’m sorry to have to dis¬ 
turb your equanimity — because that 
was the effect of working through J.R. 
Whitehead’s book on the subject 

While I lacked the time or the com¬ 
mittment to study it in exhaustive detail, 
it nevertheless became readily obvious 
that, published in 1950, it reflects a level 
of wartime research and development 
with designs that were not available to 
the earlier writers. 

In fact in chapter eight of his book, 
Whitehead suggests that early writers 
like Ataka (1935) Scroggie (1936) and 
Frink (1938) were concerned mainly 
with explaining the phenomenon of su¬ 
perregenerative receivers as they knew 
them. 



Fig.1: A ‘Fremodyne’ superregenerative superhet. One half of the 12AT7 operates as a self-quenched superregen 
detector/mixer, at a signal input frequency determined by LI Cl. The other half of the same valve operates as a superhet 
local oscillator, tuned by L2C2 to produce resultant modulated energy pulses in the output of the detector/mixer at an 
Intermediate frequency of 27.5MHz. Picked up by an R/C network and the modulation content passed on to the audio 
amplifier section. 
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It was during this period (1935-38) that 
the superregen principle was finding 
favour with amateur operators as the 
basis of inexpensive VHF/UHF 
receivers. In fact, during 1933-6, the US 
Army Signal Corps also adopted a 
‘walkie-talkie’ using a superregen 
receiver, which saw limited service 
durind the war. 

But far and away the most notable war¬ 
time use of the concept was as a receiver 
for the top secret ‘IFF’ (Identification, 
Friend or Foe) responders devised for 
military aircraft and ships. On being ex¬ 
posed to an incoming radar beam, the 
equipment would respond with a distinc¬ 
tive pulse which could be recognised as 
that of a ‘friend’ by a potential attacker. 

The refined Mark IB IFF was fitted 
with AGS (automatic gain stabilisation) 
which held its absolute gain over a 
30MHz scanning bandwidth (157- 
187MHz) to within +/-5dB and 
eliminated the need for manual adjust¬ 
ment. 

According to Whitehead, something 
like 200,000 such units were produced in 
the UK and USA and fitted to virtually 
every allied ship and plane. Similar 
responders were fitted to early radar 
beacons, including the Eureka paratroop 
beacon. Across the channel, the Germans 
also exploited updated superregen cir¬ 
cuits, although to a lesser degree. The 
Lichtenstein air interception receiver is 
quoted as an example. 

Such widespread use of the system 
provided an incentive to pursue aspects 
and possible applications that had 
remained hitherto largely unexplored, 
and put to rest the longstanding impres¬ 
sion that superregen receivers were in¬ 
trinsically unpredictable and unstable. 

It showed that, given appropriate 
design and quality control, they had 
earned the right to be considered for 
specific applications, against other circuit 
configurations, particularly in the 
VHF/UHF region. 

Other matters mentioned in this final 
chapter include superregen two-way 
receiver/transmitters and the use of su- 
perregenerative superhet circuits for FM 
or other VHF reception, including the 
Hazeltine ‘Fremodyne’. (Fig.l shows the 
circuit of a Fremodydne receiver 
described for home construction in the 
March 1967 issue of EA.) 

In considering these more recent ap¬ 
plications, Whitehead emphasises that 
there are two fundamentally different 
modes of superregenerative behaviour, 
which he describes as ‘logarithmic’ and 
‘Unear’ — an important distinction that 
may have escaped early researchers and, 


consequently, those who have reUed on 
pre-war literature. 

In the logarithmic mode, the free oscil¬ 
lation enabled by the quench voltage and 
triggered by noise/signal components is 
allowed to achieve a maximum 
ampUtude determined by the circuit con¬ 
stants, before being quenched. 

As iUustrated in EA May 1991 on page 
40, the packets of free oscUlation all 
achieve the same maximum amplitude 
but vary in duration, depending on the 
exact timing of the triggering signal. 
Whitehead says that most pre-war litera- 
ture and designs tacitly assume this 
mode. 

Certainly, the May 1991 diagram 
comes from the Ataica paper, and is 
repeated in modified form by Strafford. 
According to Whitehead, the description 
‘logarithmic’ refers to the distinctly non¬ 
linear relationship between signal 
modulation depth and detector output in 
the above situation, and is the basic 
reason for high distortion with heavily 
modulated transmissions. It also accounts 
for the self-AGC effect referred to earUer 
in the article. 

The alternative mode, which was not 
pursued in the early stages, involves 
manipulating the applied voltages and 
quench amplitude, frequency and 
waveform to ensure that the build-up of 


free oscillation is interrupted or damped 
before the amplitude achieves the self- 
limiting level. 

As a result, the burst amplitude reflects 
that of the relevant triggering sample. 
This being the case, the relationship be¬ 
tween modulation depth and detector 
output becomes substantially linear, and 
the circuit can cope with high levels of 
modulation. 

The linear mode called for a more 
deliberate design approach, and com¬ 
monly, the provision of AGS (automatic 
gain stabilisation) to ensure that signal 
levels stayed within the required toleran¬ 
ces. By that time, Whitehead says, you 
have a receiver with about as many val¬ 
ves as you’d have been prepared to put 
into a superhet! 

Thinking back, I seem to remember 
stacks of war surplus IFF responders that 
seemed useful for nothing except the 
parts. I don’t recall anyone ever saying 
that they included a superregen receiver, 
even though they were serviced and pos¬ 
sibly manufactured in Australia. 

Maybe it doesn’t matter any longer, but 
at least I know now that there was/is a lot 
more to a superregen receiver than a 
couple of valves and an off-putting hiss. 

But at this point prudence, in the form 
of a bespectacled Editor, reminds me that 
I must sign off! ■ 
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anywhere.... anytime. * $1^95 

Cat T-1374 



THE DSE 

SOLDER STATION 

Outstanding features and 
value. Professional quality and 
performance. With a fully 
variable temperature control 
(200-500°C) and temperature 
meter. Comes complete with 
lightweight iron holder, 
cleaning sponge, a 
comprehensive instruction 
manual and full servicing 
information. 

Cat T-2000 




Plus Bonus Stand 

20W 

SOLDERING 
IRON 

An air cooled finger grip makes this iron ideal for continuous use. 
Plus you get a bonus stand! It's rated at 20W, 270°C and is mains 
powered. Includes an earthed tip and barrel for added safety. 

Cat T-1620 $29*5 

Pocket Sized! 

ECONOMY PENCIL BLOWTORCH 


PaKK§CL 


Handy size and super value! Great for heatsink work, silver solder, 
gold, silver, brazing, glass work... even starting the barbecue! 

Powered by butane gas (the same as they use in cigarette lighters, 

etc). $4|C95 

Cat T-1380 IW 

Great Value 

PRECISION 
KNIFE SET 

The right size and shape for just 
about any job! This 13 piece 
Precision Knife Set comes with 
three quality (varying in size) 
knife handles and 10 spare 
blades of various shapes and 
sizes. Comes in a handy plastic 
storage case. 




Cat T-3618 




.— 
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Fully Insulated 

HOLDING 
SCREWDRIVER 
SET 

fc==3lii -3- ( ~' t " 

A 5-piece screwdriver set. Each screwdriver is fully insulated from 
handle to shaft end. The specially designed head ‘holds’ the screw 
so it’s ideal for awkward places. Includes 3 flat blades: 5 x 150mm, 
4 x 125mm & 3 x 125mm and 2 Phillips head: No.s 1 & 2. 

Cat T -4395 


Sure And Steady 

PCB HELPING 
HANDS 

Incredibly handy! It’s great for 
PCB work as it holds the board 
while you work. Includes 
heavy cast iron base with 
soldering iron stand plus 
magnifying glass, light and 
alligator clips. Comes complete 
with solder cleaning sponge 
Cat T-5720 


> 29 * 


Save 30% 

T-BAR 

MAGNETIC 

SCREWDRIVER 


Get a grip with this handy T-Bar handle! Comes with 6 magnetic bits 
including 2 Phillips, 2 flat blades and 2 Torx bits. In strong chrome- 
vandium steel. $095 

cat T-45i 5 Now Only 


Top Quality 

5 PIECE 
PLIERS SET 


A quality plier set! All are drop forged, high carbon steel. With 
127mm needle nose, 127mm bent nose, 127mm flat nose, 115mm 
diagonal cutting and 115mm end cut pliers in a handy plastic pouch. 

Cat T-3295 _ *29^ 
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Mewl KITS ON THE BLOCK 


Refine Your Reception QQ 

ANTENNA TUNER AND RF PREAMP 

Improve the performance of your old shortwave receiver with this 
easy to build unit. Combining an antenna tuner with an RF preamp 
and preselector, it’s ideal for improving both sensitivity and 
selectivity. The unit is powered by an external 12V DC source 
(plug pack not included). 

Includes all components, 
hardware, pre-punched silk 

screen front panel and pre- ^ f 

punched rear panel. 

Cat K-6100 $ 109 

NOV ’91 




The Safe Solution QQ 

MAGNETIC FIELD STRENGTH METER 

Minimise the health risk of 
magnetic radiation with this handy 
meter. This accurate meter with 
LCD readout lets you measure the 
level of magnetic radiation emitted 
from appliances in the home & 
work-place. By changing your room 
layout, you can then minimise 
your exposure. Comes with deluxe 
case, all components, hardware and pre-punched 
silk screen front panel. Requires a 9V battery. 

Cat K-7600 SC%t\ 95 



$ 89 


OCT ‘91 


TV COLOUR PATTERN GENERATOR 

Tune your TV to perform like new again! Generates seven separate 
patterns for adjusting your picture and tracking down faulty 
circuitry. It’s easy to build and only requires a small amount of 
wiring. Ideal for video enthusiasts, TV servicemen, hobbyist etc. 
Comes with all components, hardware, case and pre-punched silk 
^ screen front panel. Includes 

plug-pack. qq 



So real.Jt's alarming! Q 

FLASHING DETERRENT LIGHT 


Car thieves think twice when they see 
this red flashing light. Professional in 
appearance, it’s bright enough to be 
seen during the day. Because it’s 
activated by the ignition you never 
have to worry about switching it off. 
It’s also designed to withstand 
voltage extremes and the high 
temperatures of a car dashboard. 
Includes all components, PCB, 
mounting hardware, deluxe bezel 
case and globe. 


Cat K-4200 


NOV 



A Star is Bom! Q 

BUDGET KARAOKE 

Sing like a star! It’s easy-to-build and doesn’t require special 
Karaoke tapes or CD’s. By using the principles employed by 
recording studios, it allows you to replace the vocals on almost 
any of your favourite tapes or CD’s with your own. Includes gain’ 
and ‘null’ controls for sensitivity and signal balance. Comes in full 
form with all components, hardware and pre-punched silk 
screen front panel. 

Cat K-5300 


Added Insulation for Extra Safety! O [?] 

FAN SPEED CONTROLLER 


NOV‘91 


39 


95 


Coming Soon! QQ 

MULTIMETER 

A low cost multimeter packed with 
features! It’s compact, reliable and 
great fun to build. With continuity 
testing, a wide 10A range and battery 
checker. It has 19 ranges plus dB, 
20K/V sensitivity, diode and fuse 
protection. Complete with all 
components, printed circuit board, 
quality case, probes and full 
instruction manual. Ideal for the 
hobbyist or professional. 

Cat K-1040 



Warmer weather is fast 
approaching so, while dusting off 
the old fan, you might like to make 
it more effective by building this 
Fan Speed Controller. It’s an easy 
to build full form kit with PCB. 
Includes components, plastic case, 
pre-punched & silk screened front 
panel, plus mains plug & socket. 
Complete with a plastic pot for 
maximum insulation and added 
safety. 

Cat K-3086 




JULY ‘91 
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95 



Please contact your nearest store for availability of the 
above kits. 


above kits. 
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DSE NICAD BATTERY CHARGERS 



Charge up to 8 batteries at 
once. With indicator lights 
and reverse polarity 
protection. Both charge 
AAA, AA, C, D, and 9 volt 
batteries. Mains operated. 


$3995 


ea 


NEW SOCKETS AND CONNECTORS 


Cat P-1648 
Cat P-1650 
Cat P-1652 
Cat P-1654 

Cat P-2710 


$1.95 

$1.95 

$2.15 

$2.15 

$3.95 


NiCad Charging Cabinet Cat m-9505 

Heavy Duty Charging Cabinet Cat m-9506 


2.1mm DC Bulkhead Socket 
2.5mm DC Bulkhead Socket 
2.1mm DC Metal Line Socket 
2.5mm DC Metal Line Socket 
High Density 15 Pin Sub-D Male Plug 
suits VGA monitors 

OFC AUDIO CABLES 

Extremely high quality oxygen free copper (OFC) cables. 
Designed for maximum conductivity and minimal resistance. 

NEW 60 x 0.12mm conductors, Figure 8, Spkr. Cat W-2013 
315 x 0.12mm conductors: Figure 8, Spkr. Cat W-20l7|3.95/m 
Super OFC Single Shielded, Audio. Cat W-2032|1*«/m 

Super OFC Figure 8 Twin Shield, Audio. Cat W-203353.v5/m 



45 MEMORY 
SHORTWAVE 
RECEIVER 

There isn’t much the 
Sangoan ATS-808 won’t 
do! It has AM/FM plus 
longwave, mediumwave & 
shortwave tuning (150kHz 
to 30MHz). There’s a large 
LCD screen, dial or keypad 
frequency entry, 45 memories, alarm clock and 3 
tuning modes. Includes telescopic antenna, 
headphone and external antenna sockets. 

Requires 6 x AA batteries or mains adaptor 

Cat D-2829 $299 

uniden 

70 XLT SCANNER RADIO 

A quality hand-held scanner. Includes 
rechargeable NiCad battery pack and AC 
charger. With 8 Band Coverage plus track tuning 
and 20 memory channels. It’s light, compact and 
comes with a carry case. Covers 66-88MHz 
136-174 MHz, 406-512MHZ. $ 

Cat D-2740 


SANQ€AN 


249 




10 BAND 

SHORTWAVE 

RECEIVER 


The Sangean SG-789 
receives local AM/FM 
stations and 8 international 
shortwave bands. 

With bandspread tuning and an LED 
tuning indicator. Includes sockets for 
headphones and AC adaptor. Requires 
3 x AA batteries. *-w aqc 

Cat D-2834 #9 


QUALITY WALKIE TALKIES 

They’re just like the real thing! With easy 
push-to-talk operation, flexible antenna 
and a super range. Each requires 1 x 9V 
battery. No licence required. 

CatD ' 1085 *a*4* ac 

$ 29 95 




3 Sinaalong 

KARAOKE 


DIGITOR 

Plugs into your TV or VCR. A 
superb Karaoke with amplifier and 
digital voice processor. With 
microphone and connecting cables. 
Comes complete with VHS Karaoke 

tape $4 AO 

Cat A-7600 I OT 

With VHS Video Tape! 


MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 

NSW: ARMIDALE New England Electronics 711665 BALUNA: Ballina Electronics 867022 BATEMAN S BAY: teycity 
Sight & Sound 725030 BERMAGUI: 0ZTECH Electronics 934242 B0WRAL: Bowral ElectncalSupphw 61 ^BROKEN 
HILL: Hobbies & Electronics 884098 C00TAMUNDRA: Cootamundra Music & Lite 4 ^561CWFS HARBOUR. Coffs 
Harbour Electronics 525684 DENILIQUIN: Deni Electronics 813672 DUBB0: Chns s Hi R 828711 .FOSTER: Forster 
Village Electronics G0ULB0URN: Tunlive 22 1288 545006 GRAFTON Reraurs & Spares;42 ISmGRimTTHL Miatomcs 
624534INVERELL: Inverell Electronics 221821 KEMPSEY: P&L Leonard 631134 LEET0N: Lwtcm Audiofronic 532800 

& Things 723684 NARRABRI: Namoi Computer Service 923274 NEL90NBAY: Nflteon .fayEtect & Hobbies 813685 
NOWRA: Nowra Electronics 210722 fi^RKES: Strad Music Ctr 623366 TORT MACOJARIE. Hastings Computer Service 
834574 RICHMOND Silicon Crafts 784101 ULLADULLA: Coastal Electronics WAGGA WA(S04: Phillips 

Electronics 216558 WELLINGTON: Wellington Service 452325 WINDOR: Silicon Crafts 7767^A^. \^rmirvaton 
Electrical 261116 YOUNG: Keith Donges Elwtronics 8212^9 VK: ARARAT. Jerram Elertroroa 522345aAIRNSDALE 
LH & LM Crawford 525677 BENALLA. North East Elev Ernies 622710 C0LAC: Colac Electronics 312847 MlLDURA 
Pullman Auto Pro 232882 SHEPfARTON Andrew Guyatt Electron.cs 21M97 SWANServtee 
329303 TRARALG0N: Traralgon Electronics 741699 WARRAGUL Roylame 234255 e WATO^M^L Korwt St Etec 
Services 627417 OLD: AYR: Delta Electrix 831566 BOWEN: Delpro Agencies 86 3477 BUNDABETO: BobJTkin 
Electronics 521785 CALOUNDRA: Electro-mart 918533 DYSART: Dysart Videotronixs ft**™* 

Enterprises 726660 INGHAM: Masons Electronics 763188 INNISFAIL Inmstail Hi-Fi 612014 KINGAR0Y: MD & MM 
Siegle 624535 MACKAY Stevens Electronics 511723 MARYBOROUGH Keller Electronics 214559 J^^LAiKDalma 
Services 448666 NAMB0UR Nambour Electronics Shop 411604 PIALBA. KelleMElectronics 283749 STANTTI0RPE 
Granite Belt Communications 813333 TAS: BURNIEllectromc City 314760 DEV0NP0RT./M Elecbonics 248322 
LAUNCESTON: Kitronics 344555 SA: MT GAMBIER Hirtchesson s C^unica^n ar 250400 PORT LINCOLN. 
Basshams TV & Comp World 822788 WHYALLA: Eyre Electronics 454764 WA: ALBANY. Micro Electronics 412077 
BUNBURY Micro Electronics 216222 GERALDT0N: Batavia Lighting 4 Electncal .211|J8J^LgX)RUE: AI S?fy s 
Electronics 215212 KARRATHA: Rlbaa Office Supplies 854836 MANDRAH Mcro Electronics 5812206 PORT HEDLAND: Ivan 
Tomek the Elect 732531 



Great For Parties 

PORTABLE KARAOKE 

Sing along with your favourite tape, etc. 
It’s a two-way speaker system, AM/FM 
radio, cassette deck, PA amp and mini 
mixer all in one. Requires 6 x ‘C’ size 
batteries or DC adaptor. ^ 

Cat A-7500 


*249 


Comes with DC adaptor and mic. 

KAROKE AUDIO TAPES 

14 titles to choose from. Sing along with 
Old Blue Eyes or Old Macdonald. 

Cat C-8500...Cat C-8670 »14***a 

TWIN AUDIO TAPES 

Twin pack Karaoke tapes. Choose from Top 40 hits, rock ‘n roll 
or all time favourites. Cat C -60i0...Cat C-6050 9’* 

KARAOKE VIDEO TAPES 

Hits and memories for all tastes. Just follow the words 


on the screen 



Cat C-8750...Cat C-8840 


‘29* 5 
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COMPUTER-WISE 



^HTNOWYOtJU FIND THE BIGGEST AND BRIGHTEST COMPUTER 
PRODUCTS OF 1991, AT LOW PRICES THAT’LL SURPRISE YOU! 

DIGITOR COMPUTERS 

For affordable power, performance and expandability, one name says it alL.Digitor. 


DIGITOR 286/16 ‘AT’ 

It’s fast, built to last and ideal for running 
Windows applications. 

• Fast 16MHz running speed 

• VGA Colour Monitor 

• 1Mb RAM (Expandable to 4Mb 
on board) 

• 1.2Mb (5.25") Floppy Disk Drive 

• 40Mb Hard Drive 

• 2 Serial, 1 Parallel & 1 Games ports 

• Includes DOS 

Cat x- 84 io Outstanding Value! 

$ 1595 


DIGITOR 386/20 SX 

The incredible Digitor 386SX is 
astounding value and it’s ideal for 
business or serious home use! 

• Fast 20MHz running speed 

• VGA Colour Monitor 

• 1Mb RAM (Expandable to 8Mb 
on board) 

• 1.2Mb (5.25") Floppy Disk Drive 

• 40Mb Hard Drive 

• 2 Serial, 1 Parallel & 1 Games ports 

• Includes DOS 

cat x-844o An Exceptional Buy! 

$ 1895 





sutmu 

SLASltK 


BUDGET DISKETTES 

In Box Of 10 

5 1/4” DS/DP $X95 
Cat X-3521 O 

3 1/2" DS/DD 
Cat X-3508 


SOUND BLASTER PRO 

The new standard in sound cards! With all the 
sensational Sound Blaster features plus lots more. 

• Stereo Recording, 

Mixer, DAC and 
internal speaker 

• Twin FM chips 
providing 22 voices 

• CD-ROM Interface & 
internal connector 
for CD Audio 

• And much, 
much more! 

Cat X-2033 

^*39 9_ 

DiCR©§MlTH 


_ ELECTRONICS 


_PHONES 


TOYS & LEARNING 


SECURITY 


_ AUDIO 


COMMUNICATIONS 


COMPUTERS 


HOME ELECTRICALS 



MIRACLE PIANO TEACHING 
SYSTEM 

Introducing the World’s First Interactive, Computer 
Based Piano Teaching System! It simply 
connects into your Nintendo System, IBM 
Compatible PC or Amiga System. Now 
anyone can learn to read and play music. 
The keyboard is amazing! It features full 
sized velocity sensitive keys, over 100 
instruments and effects! 


v ® rs -° n $£99 Nintendo Versi ° n $£99 


Catx . 7100 r,ww Nintendo Version $i 
Amiga Version (Available On Special Request) 



SUPER VGA CARD 

More colours and higher resolution! 
1024 x768 pixels in 256 colours. 1Mb of memory on 
board, and drivers for a wide range of 
software including Microsoft Windows 3. 

$4| 99 Cat x ~ 2001 

' Mm 


.... EXPRESS PHONE & MAILORDER SERVICE 

Outside Sydney (FREE Call) 008 22 6610 Sydney And Enquiries - 888 2105 

FAX: (02) 805 1986 or write to DS XPRESS, PO BOX 321 N/RYDE NSW 2113 

All Major Credit Cards Accepted. O/Nite Courier Available. 

24 HOUR DESPATCH OF ALL ORDERS 


• Albury 21 8399 • Bankstown Square 707 4888 • Blacktown 671 7722 • Brookvale 905 0441 • Bondi 387 1444 
* Chatsw _ c ^ 0 _ d _9^ se 411 1955 • Chullora 842 8922 • Gore Hill 439 5311 • Gosford 25 0235 


253 1785 • Fyshwick 80 4944'VIC* Ballarat 31 5433 •Bendigo 43’o38« •"iox'HlTl 890 08 W^Cobur^^MM 
Dandenong 794 9377 • East Brighton 592 2366 • Essendon 379 7444 • Footscray 689 2055 • Frankston 783 9144 
•Geelong 232 7111 •Melbourne City 399 Elizabeth St 326 6088 & 246 Bourke St 639 0396 • Richmond 428 1614 

• Rmgwood 879 5338 • Springvale 547 0522 QLD • Brisbane City 229 9377 *Buranda 391 6233 • Cairns 311 515 

• Chermside 359 6255 • Redbank 288 5599 • Rockhampton 27 9644 • Southport 32 9033 • Toowoomba 38 4300 

• Townsyille72 5722• Underwood 341 0844 • SA• Adelaide City 223 4122• Beverley 347 1900 • Elizabeth 255 6099 

• J2n* S w ^ 277 ®?7. WA Vfannington 451 8666 • Fremantle 335 9733 • Perth City 481 3261 

• Midland 250 1460 • Northbridge 328 6944 TAS • Hobart 31 0800 IfT • Stuart Park 81 1977 
STORE ACROSS AUSTRALIA AND NEW ZEALAND 


YOUR EIGHT SPECIALTY STORES IN ONE 


DICK SMITH (WHOLESALE) PTY LTD A.C.N. 000 908 716 




















Electrical safety 

Shake hands 

with the devil — 1 9 

The hazards of electricity are widely known, but the number of people killed every year shows that 
the danger of electricity is underestimated. Many have been lulled into complacency before ‘shaking 
hands’ with this devil. Part 1 of this article highlights these hazards, while part 2 will examine the 
biological effects of electricity. The author is Physics and Chemistry Master at Morton Bay College, 
Brisbane. 


by RICHARD WALDING 

‘What’s black and hangs from the 
ceiling’ might well describe an Irish 
electrician but in reality it’s no laugh¬ 
ing matter. My father, an electrician, 
used to tell me of the reckless things 
people would do. 

When he was a maintenance 
electrician at English Electric, one of 
the travelling cranes developed a 
fault. The factory switchboard was 
housed in a large wire cage and only 
the electricians had the keys and 
authority to enter. He entered the cage 
to locate the fault, isolated the crane 
then locked the cage and went to 
make repairs. 

On his way back, the crane started. 
The operator was caught poking 
the reset switch with a eight-foot 
length of conduit between the mesh of 
the cage. I was almost fatherless. The 
operator came close to dismissal — 
only his non-familiarity with English 
saved him. 

At another time, one workman was 
instantly dismissed for merely looking 
inside an unlocked switchboard that 
the electricians were working on. 

Maintenance electricians, unlike 
home hobbyists, can’t always turn off 
the power to investigate problems. 
Downtime costs money and if it can 
be avoided, it is. My father said that 
when working on live equipment, 
standard practice was to stand with 
your free hand in your pocket or be¬ 
hind your back. Workmates said the 
electricians looked like artists. 

He’d tape up the shaft of his 
screwdriver and hope not to cause a 
short circuit. Sometimes the end of 
the screwdriver would be blown off 


in a huge flash, but he never once had 
a tingle. 

It’s the harmless tingles that 
develops the complacency. A few 
years ago in EA , Leo Simpson 
described how he caught his daughter 
with a knife in a toaster and gave 
her a lecture on electrocution. “But 
Dad, I’ve already had an electric 



Birds can sit safety on a 415V wire. Put 
one leg on the other wire and you'll grill 
your vital organs. 

shock’’ she said, referring to a non- 
lethal electric fence. Minor shocks 
breed complacency. 

Speaking of shocks, we had a 
mysterious shutdown of our Apple 
network at school recently. The cause 
of the problem turned out to be a 


toad which had climbed into the 
Digicard disk drive and sacrificed it¬ 
self across the stepper motor trans¬ 
former. Presumably it verified 
Galvani’s experiment with twitching 
frogs legs at 240V AC. By the 
time it was discovered, maggots had 
eaten our experimenter. 

The next step to testing amphibians 
is to test mammals. The famous James 
Prescott Joule gave his friends shocks 
from Leyden jars. 

He used ‘galvanism’ in experiments 
on a lame carthorse, and even carried 
out a series of tests on a woman ser¬ 
vant with a powerful voltaic battery. 
The voltage was steadily increased 
and she was told to report her sensa¬ 
tions — she did so until she became 
unconscious at which point Joule ad¬ 
visedly terminated his experiments. 

Experiments on living human volun¬ 
teers only form a small part of the data 
that follows. Certainly Professor 
Biegelmeier’s data came from a living 
person — himself. The rest is from 
experiments mainly on corpses and 
reports from accidents. 

Disclaimer 

No voltages or currents are une¬ 
quivocally safe. This article describes 
the hazards of electricity, but even 
where the data suggests some situa¬ 
tion may be relatively safe, no guaran¬ 
tee can be given by the author or the 
publisher to the veracity of the ex¬ 
perimental reports. An unsuspected 
heart condition can make even 20 
microamperes fatal. A faulty 7 volt un¬ 
derwater pool light has caused a 
swimmer to drown through paralysis. 
Be warned! 
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Electrocution Statistics 

In 1988, the last period for which 
data is available, 68 people were ac¬ 
cidentally killed by electricity in 
Australia. The deaths can be broken 
down into six groups, with examples 
given for each. 

Group 1: Electricity workers — 
supply authority (3), others (9). 

An electrical contractor received a 
fatal shock of 240V when he con¬ 
tacted exposed energised terminals of 
a thermostat while his other hand was 
in contact with the earthed metal of a 
sterilizer cabinet. Another electrical 
contractor died when he touched con¬ 
ductors energised from a portable 
generator and received 240V hand 
to hand. 

Group 2: Overhead power wire ac¬ 
cidents — fallen conductor (2), contact 
with conductor in position (14). 

A farmer received a fatal shock of 
6.3kV when his tip truck touched 
overhead wires. A farm worker, clean¬ 
ing mice out of an aluminium irriga¬ 
tion pipe, stood the pipe on its end and 
made contact with the 6.3kV overhead 
conductors. A builder’s labourer was 
putting a reinforcing rod down a con¬ 
crete block wall when the upper end 
touched 33kV overhead wires — he 
died from a 19.1kV shock. Other 
lethal conductors included fallen tree 
branches, a concrete pumping boom 
and a boat mast. 

Supply authority workers take spe¬ 
cial precautions when working with 
overhead wires. With the three-phase 
415V wires, provided they are not 
touching earth or another phase, they 
can work on one phase wire safely. 
They are expected to wear insulated 
boots and at least one glove. Birds too 
can land on one wire safely, but if 
you’ve ever seen a possum stretch 
from one wire to another you’ll know 
it’s not safe to do this. 

When working with high voltages 
such as 33kV, other precautions are 
needed. Even three metres away, the 
field about the wire is so strong that it 
makes the hair on your neck stand up. 
It’s a feeling that some linesmen find 
so unsettling that they stay with 415V 
jobs. Tools on long wooden poles are 
used to minimise the risk of electrocu¬ 
tion. If you’ve ever touched one ter¬ 
minal of a 10,000V induction coil 
while being completely insulated, you 
will have felt a small current of 2- 
3mA flow through your fingers. It’s 
quite uncomfortable. 

Group 3: Fixed wiring in consumer 
premises (8) — made up of home 



If you don't lower your mast It may be 
lowered for you. Several people have 
been killed this way. 


repairs or perhaps unauthorised repairs 
by a third party (2), and others (6). 

These others include a builder who 
died when he grasped an earthed metal 
rod while in contact with a metal 



Earth leakage circuit breakers have 
been around for the past decade, but 
many householders still find $170 too 
much to pay for safety. 


house frame — a coach screw holding 
the frame in place had pierced a 240V 
cable and made the frame ‘live’. 
Another fatality was caused by an 
open circuit in an earth wire. The ac¬ 
tive and earth had arced in an ap¬ 
pliance causing the earth wire to melt, 
but the earth wire had become live at 
its remote end. Even though the fuse 
had blown, it had been replaced un¬ 
knowingly. Yet another case involved 
a sheet of roofing iron which was 
pushed up under an existing sheet. It 
cut into the cable in the roof, energis¬ 
ing the iron, and killed a young boy 
who touched it. 

Group 4: Flexible cords (18) — in¬ 
cluding unauthorised repair work 
to a caravan. 

In the case of the caravan, its inter¬ 
nal wiring had not been connected to 
earth and the shower heater developed 
a short circuit to its metal case. The 
victim completed the circuit to the 
earthed metal shower-tray when he 
grabbed the live hand-held shower 
rose. Yet another death occurred when 
the victim failed to switch off (and 
disconnect) a flexible cord from the 
power point before making repairs. 
Other examples include an incorrectly 
wired plug to a portable TV set flex 
which caused death when the user 
touched the metal walls of a shed, and 
a portable generator connected to a 
house by inappropriate wiring which 
killed a milk vendor. 

Inappropriate wiring of a three-pin 
plug can mean reversing the neutral 
and earth. The current path is then ac¬ 
tive to earth so the appliance will 
work providing there is no earth 
leakage circuit breaker connected. The 
case of the appliance will be con¬ 
nected to neutral if the case is normal¬ 
ly earthed. 

But the real drama arises when the 
power point has its active and neutral 
reversed, as often happens with home 
handyman wiring. The case is then ac¬ 
tive, with the neutral and earth con¬ 
nected to each other. Of course it 
won’t work, but touch the case and 
touch a sink and you’re in big trouble. 

A few years ago, an Australian-made 
double adapter featured this reversal 
of active and neutral because it was 
easier to build them like this. They are 
no longer approved. 

Group 5: Faulty appliances and 
lamps (13) — including a student who 
reached for a towel and dislodged a 
hairdryer which fell into the bath with 
her. Another was an apprentice boiler¬ 
maker who received a fatal 77V AC 
shock when he touched the electrode 
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It was sheer luck that Benjamin Franklin survived his kite flying experiments In a 
thunderstorm. The potential can be millions of volts. 


Electrical safety 

of a welding lead while welding metal. 

His gloves and clothes were damp 
with perspiration. A man working 
under a very low set house with a lead 
light died when the glass bulb broke 
and he contacted the filament sup¬ 
ports. There was no guard protecting 
the bulb. 

Group 6: Unknown cause, but iden¬ 
tified as electrocution (1). 

Lightning 

Lightning kills because it is both a 
high voltage and a large current. It 
kills people either directly or by strik¬ 
ing nearby trees or the ground. To ap¬ 
preciate how this lethal bolt is 
delivered, it is helpful to understand 
how lightning forms. 

A popular model is this: in the cold 
upper and middle regions of a cloud, 
large falling raindrops, hailstones and 
ice pellets acquire negative charges as 
they fall. On collision with smaller 
water droplets and ice crystals 
suspended within a cloud, they trans¬ 
fer their negative charge. The upper 
portion of a cloud is left with a posi¬ 
tive charge and the bottom is mostly 
negative. A potential difference of be¬ 
tween one million and three million 
volts per metre is produced. A typical 
cloud-to-ground lightning flash begins 
with the formation of an intermittent, 
highly branched discharge, called a 
stepped leader, that spreads 
downwards. The leader carries the 
negative charge towards the ground, 
along the tips of a branching discharge 
and leaves a trail of ionised air. At a 
height of about 100 metres, the nega¬ 
tive charge in the air attracts a positive 
charge just above the ground. The 
electric field intensity becomes enor¬ 
mous, and streamers of charge 
propagate upwards until one or more 
attach to the leader, usually between 
10 and 20 metres above the ground. 
When contact is made, the first return 
stroke occurs. This is the start of the 
lightning ‘strike’. It is over in less 
than one thousandth of a second. 

The current may peak at between 
10,000 and 40,000 amperes, although 
the sustained current is typically a 
few hundred amperes. 

A typical lightning bolt repr-sents a 
potential difference of several 
hundred million volts and transfers 10 
or more coulombs of charge (about 
10 20 electrons) to the ground. One 
coulomb per second is defined as one 
ampere of current, so 10 coulombs in 
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1/lOOOs is 10,000 amperes. Whether a 
lightning strike kills or not depends on 
which organs the current passes 
through. A 10-year-old boy playing 
with a golf club was struck directly in 
May 1976. His heart stopped, but he 
was revived by neighbours. Only 
about one quarter of people struck are 
killed. Metal, fences, railway lines and 
pipes can conduct lightning that has 
struck some distance away. 

In July 1955,47 people were injured 
and two killed as current passed along 
metal rails at Royal Ascot races. Even 
after the storm has passed, accumu¬ 
lated charge on metal objects can still 
cause harm. The large current in a dis¬ 
charge can raise air temperatures to 
30,000°C, which creates a huge shock 
wave of 10-30 atmospheres and can 
throw victims into the air. If the 
lightning strikes an object with mois¬ 
ture in it, the moisture can boil, caus¬ 
ing explosive expansion. In July 1974, 
an 11-year-old girl was struck by 
pieces of an exploded oak tree which 
fractured her skull and she died. The 
explosive force has been reckoned as 
equal to 250kg of TNT. In Dublin in 
1984, a golfer was struck as he carried 


a bag of clubs on his shoulder. The 
subsequent gas expansion ruptured his 
eardrums and perforated his bowel in 
six places. 

When lightning strikes the ground, 
large voltage gradients are created on 
the surface as the current propagates 
outward. The further two points are 
apart on the ground, the greater the 
potential difference. A cow, having a 
larger distance between front and back 
legs may be killed.whereas a person 
may not. So crouch with your feet 
together and hands on your knees — 
don’t lie down. If your clothes are 
wet, current is conducted over your 
body rather than through it. You might 
get burnt, but the current may bypass 
your heart. 

Protection Devices 

If you look at the history of protec¬ 
tion against electric shock, the first 
measure was to avoid ‘direct contact’ 
by basic insulation, barriers, 
enclosures or placing the live part out 
of reach. Plastic coating on wires, 
locked switchboxes and high over¬ 
head wires fall into this first line 
of defence. 
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The next step was to protect against 
shock where the insulation had failed 
due to aging or mechanical stresses. 
This ‘indirect contact’ included 
protective earthing, protective multi¬ 
ple earthing (earthing the neutral) 
and isolating transformers. Opto- 
isolators are common in circuits in 
this magazine. These fault protection 
measures can also be defeated, espe¬ 
cially when using portable equip¬ 
ment. Earth wires may be connected 
up the wrong way as mentioned ear¬ 
lier, double insulation may fail, 
covers break, live parts may be¬ 
come accessible and appliances can 
fall into bathtubs. 

The past decade has seen great 
strides in the development of addition¬ 
al protection with a core balance earth 
leakage circuit breaker (ELCB). 

These units guard against electrocu¬ 
tion should the user come in contact 
with either the active and earth or 
neutral and earth, which is how 85% 
of electrocutions in Australia occur. 
Not all of these deaths could be 
prevented with a ELCB, however, as 
many occurred with high voltage 
overhead currents. 

An ELCB monitors and compares 
the current flow in both active and 
neutral circuits. Should the current 
flow become sufficiently unbalanced, 
it indicates that some of the current in 
the active is leaking to earth and not 
returning through the neutral. If an 
imbalance occurs, an electronic 
switch trips and disconnects both ac¬ 
tive and neutral. The most common 
models have a specified trip sen¬ 
sitivity of 30mA. They trip at about 
22mA and the shock duration will be 
limited to 10ms to 30ms. 

Of course, the fact that they trip at 
22mA does not mean that the current 
is limited to 22mA. With a person 
making a good contact with earth, he 
or she could experience quite a large 
current before it is switched off. 

The best ELCBs have amplification, 
and if the peak of the voltage cycle 
occurs when the imbalance is 
detected, the shock duration is about 
10ms. If the touch voltage occurs at 
the zero point of the AC cycle, trip¬ 
ping time is about 20ms. 

Experiments by Biegelmeier have 
shown that even if the shock started 
within the vulnerable part of the car¬ 
diac cycle, fibrillation did not occur, 
although painful muscular contrac¬ 
tions did. Tests have shown that about 
500mA for 30ms would be needed to 
cause fibrillation. 

The future possibilities of ELCBs 


are extraordinary for saving human 
lives. The problem is that not all 
households have them, even though 
$170 installed sounds cheap. How¬ 
ever, they do not protect the user 
who touches both the active and 
neutral as the current just flows 
through the body and not the ap¬ 
pliance. 

Power Bandits 

Most cases of electrocution are 
accidental. In some cases the users are 
doing something illegal and come 
unstuck. One case is the ‘power 
bandits’ who steal electricity from the 
supply authority. 

They either make the watt-hour 
meter go slow or backwards, or 
connect up to the mains before the 
meter. In all States except 
Queensland, the mains go into the 
meter then to the main switch. In 
Queensland, the mains go to the 
switch first then to the meter, 
which makes illegal connections 
much simpler. In one incredibly 
dangerous case, a farmer connected 
the top wire of his fence to the active 
to run an irrigation pump some dis¬ 
tance away at his dam. The earth (terra 
firma, not neutral) provided the return 
path. One electrician in my street took 
free power for an oven he used in 
baking armatures. The panic began 
when supply authority electricians ar¬ 
rived in our street to link earth and 
neutral as part of the multiple earth 
neutral conversions in 1955. He hung 
blankets around the switchboard and, 
using a extension lead managed a 
hasty re-conversion before they found 
out what he’d been up to. It seemed 



Power bandits use blackboxes to make 
the meter go backwards. The thick wire 
goes to earth but carries half an 
ampere and can be lethal. 


funny at the time. Even if he had been 
electrocuted, it wouldn’t have 
registered on the meter. 

With watt-hour meters, things aren’t 
so simple. A watt-hour meter is basi¬ 
cally a split-phase motor in which 
the active line of the mains feeds 
through a heavy coil in the meter. A 
coil of thin wire sits across the active 
and neutral. Between the two coils is 
an aluminium disk which turns in 
response to eddy currents. 

Permanent magnets slow the disc 
down and allow calibration, so that 
lkWh equals say 266.6 revolutions. 
Stronger magnets could increase the 
retarding field, but most attempts 
seem to demagnetise the magnets and 
allow it to run faster. Some people 
have bored holes in the case to stop 
the disc moving, but have ended up 
drilling into the active and stopping 
their hearts instead. 

A more dangerous method involves 
using an illegal $300 ‘black box’. One 
type involves a home-made trans¬ 
former which causes the meter to run 
backwards. One of the leads has a 
bulldog clip so that it can be attached 
to earth, but unfortunately a current of 
about a half an ampere flows through 
this wire. Users, thinking it is just a 
safety wire to earth, are given one 
almighty shock to prove otherwise. 
And 500mA at 240V is a big 
enough shock to end your worries 
about free electricity. In S.E 
Queensland there have been 29 suc¬ 
cessful prosecutions so far in the 
past three years, with $380,000 being 
paid back. 

There is a more insidious problem 
— unsuspecting electrical contractors 
or supply authority workers’ lives 
are at risk when they go to work 
in premises with modified power 
supplies. Neighbours too can find 
themselves a part of the modifica¬ 
tion, if they share a common earth 
via conducting water mains and a 
fault develops. 

There are hundreds of stories to tell, 
but those above illustrate some of the 
major dangers of electricity. It’s those 
non-lethal shocks like the electric 
fence, the forgotten capacitor in the 
TV set and those that are cut off 
quickly by the circuit breakers that 
make people complacent. 

Electricians who give their appren¬ 
tices ‘safe’ 1000 volt shocks from the 
Megger may be contributing to com¬ 
placency. Perhaps if some readers are 
chastened by this article it’ll be 
worthwhile. I know I was. 

(To be continued) m 
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Moffat’s 


Madhouse... 

by TOM MOFFAT 


The great pinball adventure 



Video games? Nah! How very dreary. 
All you young people out there who 
spend your spare time locked into a 
coma of computer ‘action’ don’t know 
what you’re missing. Well, maybe I 
shouldn’t say that, after all I spent much 
of my youth shoving coins into that great 
time-waster of the sixties, the pinball 
machine. They’re still around, of course, 
although the modem versions seem to 
incorporate more electronics and less of 
the electro-mechanical joys of the earlier 
models. Regardless, I’m still hooked on 
the things, 30 years on. 

I belong to a somewhat strange com¬ 
puter users’ group, which in the 10 years 
of its existence hasn’t conducted one in¬ 
structional lecture or passed one motion 
or resolution at a formal meeting. In¬ 
stead we sit around in the cozy meeting 
room, drinking beer and fiddling about 
with computers that members bring on 
the night 

Many members are electronics people, 
and others can bring their faulty 
machines along for a committee-based 
repair job, where one guy actually works 
on the machine and the rest huddle 
around giving ‘advice’. One night we to¬ 
tally wrecked a fellow’s Microbee; he 
never came back again. 

Just outside the meeting room door 
stands a big, glorious, flashy, 1960’s- 
issue electromechanical pinball machine 
called ‘Centigrade 37’ — an American 
product that obviously hit our shores 
around the time of metric conversion, 
because it displays the Fahrenheit 
equivalent as well. The machine features 
a large thermometer in which the mer¬ 
cury climbs as you rack up the score. 
The ‘mercury’ is in fact a red nylon belt, 
wound around a drum at the bottom and 
pulled upward by a spring. The drum has 
a ratchet arrangement that lets the mer¬ 
cury click up a notch with each pulse of 
a solenoid. 

On the machine’s playing table are the 
usual solenoid-powered bumpers to send 
the ball flying back when they’re hit. 
There are chutes you can roll through to 


gain up to 5000 points a time, and things 
called ‘drops’ in pinball terminology that 
fall down into the table when you hit 
them. You get a ‘special when lit’ on 
other targets when you knock out all 
four drops, producing even higher 
scores. 

At the bottom of the table is the 
dreaded hole where you lose the ball, 
guarded on each side by button-operated 
flippers which swat the ball back up the 
table. If you’re clever you can get it right 
back up to the top, effectively giving 
yourself another ball on top of the stand¬ 
ard five per game. 

For a long time on Centigrade 37, the 
right-hand flipper was badly worn, so all 
it was really good for was nursing the 
ball over toward the left flipper where 
you could give it a really good belt. 

Successful pinball play depends on 
keeping the ball moving as fast as pos¬ 
sible. Whenever it hits a bumper or you 
use a flipper, a sharp nudge to the table 
will add more power to whatever is ac¬ 
celerating the ball. Any decent pinball 
machine has detectors to prevent you 
doing this, and if they work you get a 
‘TILT’ message and lose the ball; maybe 
even the game. 

Centigrade 37 has a clever array of 
wiggle detectors and tremblers to detect 
movement, and there’s even another ball 
that runs down a metal track inside if 
you try to lift the machine off the floor. 
But I have discovered you can confuse 
the wiggle detector by keeping the 
machine gendy rocking fore-and-aft all 
the time, so a good whack isn’t such a 
shock to it 

Even with the latest you-beauty ’386 
IBM-PC’s to play with, the pinball 
machine is still the star of the show on 
computer group nights. 

There is a constant competition run¬ 
ning, and high scores are carefully noted 
as middle-aged men stand at the 
machine, dancing about and stomping 
and rocking and flipping as an apprecia¬ 
tive cheer squad gives moral support. 
We have worked out that the ultimate 


high score is 200,000, since the machine 
has no way of counting past that number. 

One meeting last winter was on a cold 
and snowy night. Only four people 
turned up, and there were no computers 
— nobody was game to carry them to 
the meeting, through such awful 
weather. So the four of us sat there hud¬ 
dled around the heater, sinking stubbies 
and waffling about computers. I stuck 
with it for a while, but then I realized I 
wasn’t going to make it through the 
night without my monthly ‘fix’ of pin¬ 
ball. 

I left them with it and ventured out 
into the freezing cold hallway. When I 
plugged in the pinball machine it 
powered up with its usual routine of 
clunks, clicks, buzzes and dings to an¬ 
nounce it was ready for action. And ac¬ 
tion it was! 

During the previous month someone 
had fixed the lame right-hand flipper, so 
it slung the ball with a mighty force at 
the merest touch of the button. And the 
bumpers seemed more lively, too. My 
theory is that the cold weather had 
lowered the resistance in the solenoids 
so they drew more current, producing 
more power. Anyhow Centigrade 37 
was going like a rocket, and rock it I did 
to enhance the play further. 

You know how sometimes you can’t 
do anything wrong? Well that night each 
ball just REFUSED to go down the lost- 
ball chute until it had traversed the table 
up and down several times. The machine 
seemed to be alive — I could feel every 
clunk and bang of the solenoids trans¬ 
mitted through the table to my finger¬ 
tips. Lights flashed, bells binged and 
bonged, and the ball seemed to be 
moving faster than a speeding bullet. 

My ‘personal best’ on the machine had 
been 176,000 points, but when I finally 
sneaked a look at the score it was al¬ 
ready past 180,000 — with two balls 
still left to play. 

“I’m going to break 200,000!” I 
shouted, hoping to draw an audience out 
of the meeting room. But the door was 
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closed and the heater was humming, and 
nobody heard me. I was all alone in my 
moment of glory. 

Clunk! Thunk! Whack! Ding-dong! 
Amidst a cacophony of noise and flash¬ 
ing lights, the thermometer suddenly hit 
the top, and above it a bright yellow 
light began flashing. We’d never seen 
that before — what did it mean? 

Then the score counter passed 
200,000, but what a disappointment! It 
couldn’t go anywhere else, so it just 
started counting from 100,000 again. 

But then — strange things happened. 
The thermometer stuck at the top. And 
for some reason the special-when-lit tar¬ 
gets stayed lit all the time, even after I’d 
hit them. Soon everything was special, 
and the score rocketed up. Then the ball 
counter went dark. With 230,000 points, 
well past its maximum, the machine was 
now giving infinite balls and specials on 
everything! 

It had, in effect, given up. Resigned. 
Retired from the game. From now on, 
playing the machine was like shooting 
ducks in a pond; the challenge had gone. 
So I decided to put it out of its misery, 
and I hit the reset button to start a new 
game (the coin slot had long since been 
removed). 

No burr-ups and dings and bongs this 
time, just one forlorn clunk. None of the 
lights on the table would work; the flip¬ 
pers and bumpers were dead. The damn 
thing had snuffed it. 

So I strode into the meeting room and 
announced: “I have just hit 230,000” 
(“Yaayyy!”). “And I’ve just blown up 
the pinball machine” (“Boooo...”) 

Well, that meant action stations — 
time to fix it! Out of the room swarmed 
this group of heavies, the same people 
who’d sent a poor computer to Microbee 
Heaven. They were obviously itching to 
go, waidng for a good excuse to tear into 
the pinball machine. 

Soon the back had been removed, and 
the main chassis was dropped down on 
its hinges (this thing was obviously built 
with the serviceman in mind). The glass 
was removed from the playing table, and 
the table was then raised on its hinges. 

There were bits of pinball machine 
protruding everywhere. If you can im¬ 
agine what a pinball machine would 
look like if someone dropped a stick of 
gelignite in it, well, that’s what Cen¬ 
tigrade 37 looked like. 

And everywhere, on every available 
surface, screwed to metal frames and 
blocks of wood — relays! Simple 
spring-return relays, bistable relays, 
rotary things that looked like switches 
out of a telephone exchange. Lights and 
bumpers and solenoids in great 


profusion, and thick bundles of wires 
laced together with waxed cord. But 
nowhere were the things we work with 
today. Not a transistor, capacitor, resis¬ 
tor, IC, or even a valve. Just switches 
and relays. 

The key word above is ‘telephone 
exchange’, the repository of much 
electromechanical knowledge. 

One of the attending pinball-surgeons 
was in real life a Telecom technician, 
who prettywell ran the telephone ex¬ 
change in a nearby country town. I had 
also done my time with the American 
Telephone and Telegraph Company, 
back in the 1960’s when relays ruled. 
The other two fellows seemed to be pret¬ 
ty well up on electromechanical technol¬ 
ogy too, being of middle age. Relays? 
No problem. 

Deep within the machine we found, 
rolled up in a paper tube, a circuit 
diagram. This was a bit old and crumbly, 
like the Dead Sea Scrolls, but it was just 
what we needed. We retired back to the 
meeting room, and the heater, to study 
the circuit and try to work out the 
machine’s problem using sheer intellect 
The circuit was probably something that 
most young technicians have never seen. 
Relay coils were shown as blocks and 
their contacts as X’s or lines, for normal- 
ly-open or normally-closed. 

From this circuit we were able to 
deduce that the machine contained such 
circuits as bistable multivibrators (flip- 
flops) and even a rudimentary random 
number generator based on what detec¬ 
tors the ball rolled over in what order. 

Mr Telecom’s eyes lit up; he was right 
at home in this circuit. “Somebody 
check to see if the C-relay is operating”, 
he said, studying the yeilowed sheet of 
paper. “Now the L-relay.” 

Yes, it was OK too. After more line¬ 
tracing and head scratching, he finally 
announced that the only way the 
machine could be acting up in the way it 
was, was if there was a fault in the ball 
counter. 

My goodness. In all the excitement, I 
had neglected to mention that the 
machine had started handing out infinite 
balls, just before it carked it And Mr 
Telecom looked like he’d nutted out the 
answer, just by following the circuit 
diagram. All hands raced for the ball 
counter, this time led by a fellow who 
was a specialist in traffic light control¬ 
lers. After a quick disassembly he an¬ 
nounced, “It’s stuck!”. 

And so it was, simply gummed up. A 
quick squirt of CRC put it right, and res¬ 
tored the machine to its former glory. 

What happened? Maybe the cold 
weather had thickened the ball counter’s 


lubricating grease (it was a solenoid- 
driven rotary switch). 

I would of course prefer to think that 
the ball counter seized up from shame, 
when the pinball machine realized it was 
going to be so terribly beaten. Anyhow, 
once it was restored to life the machine 
became very reluctant to allow any 
scores above 50,000. It had learned its 
lesson. 

I know it’s a well worn cliche, but 
they certainly don’t make things like 
they used to. No way in the world could 
you have as much fun with a computer 
as we’ve had with that pinball machine 
— playing it, abusing it, blowing it up, 
and then finally resorting to the old 
hands-on repair skills in its hour of need. 
May pinball machines, like old Holdens 
and DC-3 aircraft, live forever! ■ 
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FORUM 


Conducted by Jim Rowe 



More about FM stereo 
and how switching decoders work 

After last month’s necessary detour into aspects of project safety, we can at last return to look at 
some of the letters and information that arrived in response to the discussion of FM stereo decoding, 
in the June issue. You may recall that the key question raised by reader Phil Allison was this. How 
is it possible for a composite FM stereo ‘multiplex’ signal to be decoded using simple time-division 

switching? 


In the June column, I tried to provide 
at least a basic qualitative answer to Mr 
Allison’s question by referring back to 
various published descriptions of the 
‘pilot tone’ composite stereo signal itself, 
and the way it was traditionally gener¬ 
ated. I noted that although some books 
and references seemed rather vague 
about the details, the crucial point 
seemed to be that regardless of the way 
the signal was actually generated, it was 
nevertheless essentially equivalent to a 
time-division sampling or ‘multiplexing’ 
of the original left and right audio sig¬ 
nals. Hence because of this a valid way 
of decoding the signal was to use the 
complementary process of synchronised 
time-division demultiplexing. 

I had to admit, though, that due to the 
lack of detailed information to hand, this 
explanation was little more than intu¬ 


ition. And I also had to admit that I 
couldn’t really explain why practical 
switching-type decoders seemed to need 
a carefully controlled amount of 
‘crosstalk’ injected into the decoding 
switch, in order to achieve maximum 
separation of the decoded stereo signals. 

Well, before I go any further it has to 
be said that many of the letters that ar¬ 
rived in response to the June column 
have come to my rescue. In fact I’ve 
been almost buried in further informa¬ 
tion, detailed explanations and copies of 
relevant reference papers and articles. It 
all goes to show what a helpful and 
friendly bunch of people we have out 
there, among EA's readers! 

My grateful thanks to all of the readers 
concerned, and I only regret that it won’t 
be feasible to quote from every one of 
your letters. In view of the embarrass¬ 


ment of riches that you’ve showered 
upon me, all I can try to do is select from 
them what seem to me the most clear and 
satisfying explanations, and present 
these... 

But where to begin? Perhaps by noting 
that a number of readers, including Mr 
A.H. Freeman of Wollstonecraft in Syd¬ 
ney and Mr Bill Metzenthen of Ormond 
in Victoria, gave graphical demonstra¬ 
tions of the similarity between a 
‘traditional’ stereo FM composite signal 
and a time-division multiplex signal, in 
the time domain. 

Mr Metzenthen had gone to a great 
deal of trouble to produce a series of 
diagrams with a computer drawing pack¬ 
age, to show how difference and sum 
signals could be switched at subcarrier 
frequency and then the resulting signals 
re-combined again via a switching de- 







Fig.1: Steps in producing a 
composite stereo signal via the 
‘traditional’ method. A shows the 
two stereo signals, while B shows 
their sum (or more strictly, their 
average) and C shows their 
difference (L-R). D shows the 
38kHz subcarrier modulated by 
the L-R signal, while E shows the 
complete composite signal (but 
ignoring the pilot tone). 
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coder to reconstruct the original signals. 
These were quite informative, although I 
actually found Mr Freeman’s hand- 
drawn diagrams a little easier to follow. 
As it happens, however, very similar dia¬ 
grams to these appear in a paper sent in 
by another reader — so I’ll present and 
discuss these further shortly. 

Mr Metzenthen also very kindly sent 
in a set of spectrum plots — for the basic 
composite stereo signal, a switched mul¬ 
tiplex signal and a signal decoded with a 
switching decoder. These are very help¬ 
ful indeed, and I’ll reproduce some of 
these also a little later in the discussion. 

Deliberate crosstalk 

By the way, both Mr Freeman and Mr 
Metzenthen throw more light on the fact 
that a switching decoder needs a certain 
amount of deliberate ‘crosstalk’ in order 
to give optimum stereo separation. 
Here’s the way Mr Freeman explains it: 

Because the demultiplexed L+R signal 
is a square wave, while the 
demultiplexed L-R is half a sinewave, the 
L-R component is smaller than it should 
be. I think it will be 056 of its correct 
value. 

So the signal in the time slots when the 
subcarrier signal is in phase with the 
baseband signal is (L+R)+0.56(L-R) or 


2L + OMR (sorry for the algebra, but I 
can’t see how to avoid it). The signal in 
the other slot is 2R + 0.44L. The stereo 
separation is not perfect. However by 
subtracting from the left slot some of the 
signal from the right slot, and vice-versa, 
it is possible to get perfect separation. If 
one subtracts 0.22 of the right signal 
from the left, one gets 1.9L + OR; the 
same applies for the left channel. 

Thanks for that contribution, Mr Free¬ 
man, and it does make things clearer — 
although I can’t quite follow your maths. 
With a factor of 0.561 can’t see how you 
get those 2L and 2R terms; according to 
my algebra, you should get 1.56L + 
0.44R and vice-versa... 

Here’s the way Mr Metzenthen ex¬ 
plains the same point: 

The ' problem 9 with the [raw 
demultiplexed signals], which stops us 
simply filtering them to recover the L and 
R signals, lies in the fact that there is an 
imbalance between the L+R and L-R sig¬ 
nals. In fact the L-R contribution is too 
small, by a factor ofn/2. 

A rough argument in favour of the ti/ 2 
factor is as follows. Notice that the L-R 
signal contributes essentially half- 
sinewave pulses, whilst the L+R signal 
contributes essentially square pulses. It 
is a simple calculus exercise to prove 


that the ratio of the average values of 
these types of pulse is n!2. 

The results of switching and filtering 
can therefore be represented by one sig¬ 
nal which is (L + a R), and another 
which is (aL + R), where a has a value 
of (1 - 2 / k )/(1 + 2In), or approximately 
0.2220. The separate L and R signals can 
be recovered from these in the obvious 
way by simple subtractions; just subtract 
a times one signal from the other and we 
recover Lor R. 

The circuit in your Fig.3 does the sub¬ 
traction before filtering. Simplified cir¬ 
cuit analysis shows that the (signal) 
collector current of Q43 is approxi¬ 
mately -430/(1590 + re + 430) times that 
ofQ44, where re is that ofQ43. Neglect¬ 
ing re (which depends upon the emitter 
current and will probably be in the order 
of 50 ohms), we get 0.2129 which is rea¬ 
sonably close to our required value. This 
error in the ratio is not as serious as it 
might appear; it represents a channel 
separation of about 40dB. Anyway, I 
would expect that the resistor values on 
the circuit diagram are not meant to be 
taken as typical on-chip values. 

Thanks for your explanation too, Mr 
Metzenthen. For the benefit of readers 
who are puzzled about the reference to 
the L+R signal being formed from 
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‘square’ pulses, and the L-R signal from 
half-sinewave pulses, perhaps I should 
endeavour to explain. 

As I understand it, the reasoning be¬ 
hind this is that the composite stereo sig¬ 
nal fed to the switching decoder consists 
of both the L+R ‘baseband’ signal, and 
the L-R difference signal — added to¬ 
gether. And whereas the L+R signal is 
simply an analog sum of the original ste¬ 
reo signals, and therefore continuous, the 
L-R signal is in fact a double-sideband 
suppressed carrier signal centred on the 
38kHz subcarrier frequency. 

Not continuous 

This means that the L-R signal is not 
continuous, but in fact a 38kHz DSB 
modulation envelope. As a result, when 
the composite signal is passed through 
the switching decoder, and 
demultiplexed by a switch synchronised 
to the original 38kHz subcarrier, the two 
outputs each consist of the sum of two 
somewhat different pulse components: 
those from the continuous L+R signal, 
and those from the L-R envelope which 
are essentially half-cycle segments of the 
38kHz subcarrier. 

If they were both either chopped con¬ 
tinuous signals or half-sinewave signals, 
we would presumably get perfect decod¬ 
ing without any ‘fiddling’. But since 
we’re in fact combining one of each, the 
resulting discrepancy makes it necessary 
to bring in that intentional crosstalk of 
0.22, to get correct balancing. 

Get the idea? Don’t worry too much if 
you don’t, however, because things 
should become clearer shordy. 

Getting back to the original question 
about the whole idea of decoding the 
composite stereo signal by time-domain 
switching, I mentioned earlier that I had 
found Mr Freeman’s diagrams quite 
helpful in showing the similarity be¬ 
tween the composite signal and a time- 
domain multiplexed signal. As it 
happens, I found very similar diagrams 
in a photocopy of a paper sent in by a 
reader from Salisbury, Queensland. The 
reader concerned describes himself as a 
‘shy fellow’, who wishes to be described 
merely by his initials: B.R. 

The paper sent in by B.R. was written 
by Carl G. Eilers, a research engineer at 
Zenith Radio Corporation, and appar¬ 
ently one of the original developers of 
the pilot-tone system (which was devel¬ 
oped jointly by Zenith and GE, and first 
adopted by the USA in June 1961). Mr 
Eilers’ paper was published originally in 
the August 1961 issue of the long estab¬ 


lished US journal Audio, and was enti¬ 
tled ‘FM Stereo: Time-Division 
Approach’. 

I won’t try to reproduce or even para¬ 
phrase all of Mr Eilers’ paper, because it 
uses quite a lot of maths and goes into a 
number of aspects of the stereo encoding 
process which aren’t really relevant to 
the current discussion. But it does make 
quite clear that Mr Eilers and the other 
developers of the pilot-tone FM stereo 
system were very much aware of the fact 
that it could be visualised in terms of 
time-domain multiplexing, right from 
the start, and that they were also well 
aware of the possibility of using a 
switching-type decoder. In fact his paper 
actually gives the circuit for such a de¬ 
coder, based on valves — and with a 
‘crosstalk’ mixing circuit (in this case 
after the demultiplexing switch), to 
achieve optimum channel separation. 

But the explanatory diagrams given in 



Fig.2: The development of a 
time-domain multiplexed stereo 
signal. A shows the original stereo 
signals, B the 38kHz sampling signal, 
and C the effect of using B to switch 
between the L and R signals. Compare 
this with the waveform ofFIg.lE... 


suggested by Mr Freeman, I think I’ve 
come up with some diagrams which 
should help us all to understand the 
whole encoding and decoding process 
better. 

The first set of diagrams are shown in 
Fig.l. Here short sections of the two 
original stereo signals are shown in A, 
with their algebraic sum (the L+R signal) 
shown in B. This is of course also the 
‘mono’ or baseband signal component of 
our stereo composite signal. 

In C is shown the basic difference or 
L-R signal, while D shows the corre¬ 
sponding envelope of the signal pro¬ 
duced when this L-R signal is used to 
modulate the 38kHz subcarrier. Note that 
there are phase discontinuities in this sig¬ 
nal, because it is generated using ‘DSB’ 
— double sideband, suppressed carrier 
modulation. The signal shown in D is of 
course the other main component of our 
stereo composite signal — the one carry¬ 
ing the stereo difference signal. 

Finally, in E, we see the signal that is 
produced when the baseband L+R mono 
signal of B is added to the modulated 
L-R stereo subcarrier signal of D. This is 
effectively what the composite stereo 
modulation signal looks like, apart from 
the low level 19kHz pilot tone (which we 
can ignore here, because it’s used only 
for synchronising the receiving decoder 
to the transmitter’s 38kHz subcarrier os¬ 
cillator). 

Things to note 

Now at this stage there are two import¬ 
ant things to note about the waveform in 
Fig.lE. The first is that the instantaneous 
average level of the waveform is directly 
proportional to the L+R signal, which is 
evident if you compare the dashed line 
with the curve in B. And this makes 
sense, of course; after all, the composite 
signal is formed by adding the signals of 
B and D, and the average value of wave¬ 
form D will always be zero. 

The other point to note is that if you 
look carefully, you’ll see that the enve¬ 
lopes formed by the peaks of alternate 
subcarrier half-cycles in the waveform of 
E are directly proportional to the individ¬ 
ual waveforms of our two original stereo 
signals, in A. And this makes sense too, 
when you think about it: to produce the 
signal of E we’re adding the L+R signal 
and a signal which is effectively the (L- 
R) signal multiplied by cos2jtfsct (where 
fsc is the subcarrier frequency of 38kHz). 
Hence at the signal peaks, where the sub¬ 
carrier cosine signal has a value of ±1, 
the instantaneous signal level will simply 
be equal to (L+R) ± (L-R) — giving 2L 
or 2R, for alternate half cycles. 

Now let’s look at the waveforms 


58 


ELECTRONICS Australia, December 1991 
























































Fi 9-3( l eft) : Mr Metzenthen’s spectrum plot for a time-multiplexed stereo signal like that of Fig.2C. As well as the original L 
and R signals, it Includes matched pairs of components centred on 38kHz, 76kHz, 114kHz and so on. Fig.4 (right): As only 
the components centred on 38kHz are essential to convey the original stereo information, we can filter out the rest by 
passing the signal through a 53kHz low-pass filter to produce the spectrum shown... 


shown in Fig.2. Here we see in A our two 
stereo signals again, exactly the same as 
in Fig.lA. And in B we see the 38kHz 
subcarrier signal, which in this case is 
going to be squared up, and used to drive 
directly a time-multiplexing switch 
which selects the L signal during positive 
half-cycles of the subcarrier, and the R 
signal during negative half-cycles. 

When we do this, the signal waveform 
we get will look very much like that 
shown in C. As you can see, it consists of 
a train of pulses of the same width 
(26.315us), with the value of alternate 
pulses corresponding to the L and R 
waveforms respectively. 

Now compare the waveform of Fig.2C 
with that of Fig. IE. What do you see? 

Very little difference 

That’s right, there’s not a great deal of 
difference. In fact they’re essentially the 
same, except that in the case of IE the 
waveform is made up of half-sinewave 
pulses, while that of 2C is made up of 
‘square’ pulses. 

Now we could use the time-multi¬ 
plexed stereo signal of Fig.2C to fre¬ 
quency modulate our FM station’s 
carrier, instead of the normal composite 
signal. But the disadvantage of doing 
this would be that with its sharp rectan¬ 
gular transitions, the signal has a high 
harmonic content and would require a 
very high modulation bandwidth (and 
channel bandwidth) to convey it faith¬ 
fully to the demultiplexer at the receiv¬ 
ing end. This would be rather wasteful of 
spectrum space, and as it turns out, we 
don’t really need to do so. 

Here’s where a couple of the curves 


supplied by Mr Metzenthen can help us 
see things more clearly. In Fig.3 we see 
his spectrum plot for the kind of 
switched multiplex signal we have pro¬ 
duced in Fig.2C, assuming the original L 
and R signals have frequencies of around 
1.5kHz and 7kHz. As you can see, the 
switched signal contains components at 
the original frequencies (the baseband 
sum components), matched pairs of 
‘high band’ components centred around 
38kHz, and also further matched pairs of 
components centred around 76kHz (the 
second harmonic of 38kHz), 114kHz 
(the third harmonic of 38kHz), and so 
on. 

Largely redundant 

It turns out that only the first set of 
these matched pairs of components — 
those centred around 38kHz — are es¬ 
sential if we want to convey all of the 
original stereo information to the receiv¬ 
ing decoder; the rest are largely redun¬ 
dant. Therefore, in order to save 
spectrum space, we can pass the signal of 
Fig.2C through a low-pass filter which is 
designed to reject all modulation compo¬ 
nents above about 53kHz. 

When we do this, we end up with a 
signal spectrum which is shown in Mr 
Metzenthen’s plot of Fig.4. And what do 
you think the waveform of our time-mul¬ 
tiplexed signal now looks like, after 
passing through this low-pass filtering? 

Right, you guessed it — just like the 
composite stereo signal waveform of 
Fig. IE! 

So our composite stereo signal of 
Fig. IE with its half-sinewave pulses at 
38kHz can actually be produced either in 


the ‘traditional’ way, by mixing the L+R 
mono signal with the output of a 38kHz 
DSB modulator fed with the L-R signal, 
or by directly time-multiplexing the 
original L and R signals, and passing the 
switching multiplexer’s output through a 
53kHz low-pass filter. There’s essen¬ 
tially no difference; each approach pro¬ 
duces virtually the same result — 
showing that the two methods are indeed 
basically equivalent 

Switching makes sense 

This being the case, of course, the idea 
of using a switching-type demultiplexer 
in the receiver now also makes sense. In 
fact it’s obviously just as logical as using 
a ‘traditional’ decoder with baseband fil¬ 
ter for the L+R signal, a synchronous 
DSB demodulator for the L-R signal, 
and then an addition/subtraction matrix 
to recreate the original L and R signals. 

If anything, the switching decoder 
makes even more sense, because it tends 
to be somewhat simpler and cheaper, 
while delivering results that are at least 
as good. 

As noted earlier, the thing I found par¬ 
ticularly interesting about Carl Eilers’ 
paper is the way it shows that he and his 
colleagues at Zenith clearly envisaged 
the use of switching-type decoders, right 
back in 1961 when their ‘pilot tone* ste¬ 
reo system was being introduced. 

For example Fig.5 shows one of the 
diagrams given in the original paper, 
showing how a pair of ‘interleaved unit 
impulse function’ signals (or chains of 
narrow sampling pulses) could be used 
to sample the peaks of the composite 
stereo signal, to recreate the original L 
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Fig.6: In his 1961 paper , Mr Eilers gives this circuit for a simple switching-type 
stereo decoder using valves. So this type of decoder was envisaged right from 
the start , by the developers of the Zenith-GE pilot tone ' system themselves . 


FORUM 


and R signals. The original caption on 
this diagram reads: 

Fig5. Direct method of deriving left 
and right signals from composite stereo¬ 
phonic modulation. 

So the idea of using a switching or 
sampling system to decode the compos¬ 
ite signal directly into the L and R com¬ 
ponents was by no means a later 
development. The originators of the sys¬ 
tem obviously realised themselves that 
this could be done, by using a series of 
narrow pulses to sample the peaks of the 
composite signal. 

Not explored further 

Mr Eilers doesn’t seem to explore this 
use of narrow sampling pulses any fur¬ 
ther, but does show mathematically in 
his paper that the composite signal of 
Fig. IE may be direcdy demodulated into 
the original stereo components, by multi¬ 
plying it with a pair of signals corre¬ 
sponding to the function: 

1 ± 2.cos2nfsct, 

where the result of the multiplication 
gives 2L when the sign in the above 
function is positive, and 2R when it is 
negative. 

However he goes on to say that there is 
no practical signal waveform that corre¬ 
sponds to this function. The nearest to it 
is either a 38kHz square wave, which 
corresponds to the function: 

1 ± (4.cos2jifsct)/ji ~ 



Fig.5: Carl Eilers’paper of 1961 shows 
that the Zenith engineers were well 
aware that the stereo multiplex signal 
could be decoded by digital sampling 
techniques, as this diagram shows. 


or alternatively a 38kHz half- 
sinewave, corresponding to: 

1 ± (rt.cos2jifsct)/2 

He then notes that because the 
squarewave function is easier to generate 
electronically, this is the logical one to 
use. Accordingly he presents the maths 
covering the multiplication of the com¬ 
posite signal with the 38kHz squarewave 
— i.e., switched demultiplexing. 

Decoding not perfect 

His maths shows that in this case the 
decoding is not perfect, with each output 
having not just one of the original stereo 
signals, but a small amount of the other 
signal as well. He then goes on to show 
that this ‘out of phase crosstalk’ can be 
removed by adding a small amount of 
L+R signal to each of the decoded out¬ 
puts, with an amplitude given by: 

(L+R).(-l + 2/k) 

And in the remaining part of the paper, 
he describes a simple switching decoder 
using valves, which uses this ‘post¬ 
switching* crosstalk cancellation. The 
circuit is reproduced here in Fig.6, and as 
you can see it uses a 6AU8 triode-pen- 
tode and a 6 AR8 A—which was a rather 
strange ‘beam deflection tube’ with a 
single cathode and control grid, but two 
deflection plates used to deflect the elec¬ 
tron beam towards either of two main 
plates. 

The triode section of the 6AU8 is used 
as an input buffer, with its plate feeding 
19kHz pilot tone to the pentode section, 
which runs as an oscillator-doubler to 
regenerate the 38kHz subcarrier. The 
composite stereo signal itself passes 
from the cathode of the 6AU8 triode 
through a 67kHz low-pass/rejection fil¬ 
ter, to the control grid of the 6AR8A, 
while the regenerated 38kHz subcarrier 


is fed to that valve’s deflection plates, to 
switch the modulated beam back and 
forth between the output plates. Hence 
the 6AR8A acts as a switching 
demultiplexer, just like a modem IC de¬ 
coder. 

The only real difference here is that the 
crosstalk cancelling signal is added to 
the output signals after the switching, by 
means of the resistors fed from the 500- 
ohm pot in the cathode of the 6 AR8 A. As 
Mr Eilers states near the end of the paper, 
this pot was simply adjusted during setup 
of the decoder to give minimum cross¬ 
talk. 

So there you are. Switch-type decod¬ 
ing or demultiplexing of the composite 
stereo signal is possible because the 
composite signal is indeed closely equiv¬ 
alent to a switched or multiplexed com¬ 
bination of the original stereo signals — 
ignoring the pilot tone signal, which is 
used merely for synchronous regenera¬ 
tion of the 38kHz subcarrier (for any and 
all methods of decoding). 

I’m almost there... 

I don’t know about you, but I think the 
only point that still isn’t absolutely clear 
to me is that matter of crosstalk rejection. 
I think I understand the logic, but that 
flash of ‘Yes — of course! ’ insight really 
still hasn’t happened for me, despite the 
worthy efforts of Mr Freeman, Mr 
Metzenthen and even Mr Eilers... 

I do have the feeling that it’s all tied up 
with the fact that in the composite signal 
which is actually transmitted, the 38kHz 
samples of L-R signal are effectively 
‘filtered back’ from a square waveform 
into half-sinewaves. I suspect that if we 
had the spectrum space to allow modula¬ 
tion and transmission of the full un- 
Continued on page 114 
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LOW COST LEARNING 
KITS FROM DSr^ ■■■■• 

Dick Smith Electronics has added two more kits to its Mini Lab Tech series. The first kit is designed 
to explain basic electricity through a series of simple experiments, while the second is a kit to build 
a crystal radio. The earlier kits were for an electric bell and an electric motor. 


by PETER MURTAGH 



INTRODUCTION TO THE 
EXCITING WORLD OF ELECTRICITY 

BUILD YOUR OWN: 

• ELECTRIC LIGHT CIRCUITS 

♦ ELECTRIC PUZZLES 

* ELECTRIC LIGHT BULB 

LEARN ABOUT: VOL TAGE, 

CURRENT. AMPERES, OHMS LAW, 
CONDUCTORS AND INSULA TORS. 

FUSES. MORSE CODE. 

SWITCHES AND MORES! 

BA TTER1ES REQUIRED Hs§S 

EASY ASSEMBLY AGES 8 THRU ADULT 


This Mini Lab Tech series of construc¬ 
tion kits is aimed at children eight years 
and over, to introduce them to various 
electrical concepts by building and using 
these devices. The kits are easy to build, 
as all parts are provided and no soldering 
is required. Hands-on experimenting is a 
great way to introduce children to the 
wonders of science and technology, and 
these kits are basically — as they claim 
— easy and educational. 

Electrical Kit 

The electrical kit allows children to ex¬ 
periment with basic electricity. To ensure 
safety, only battery power is used. 

Most of the activities can easily be per¬ 
formed by children, but adult supervision 
is recommended for some of them. Some 
theory about basic electrical concepts is 
also included. 


The kit includes lamps and holders, 
resistors and switches, plus a mounting 
board to interconnect the components. An 
interesting inclusion is a small plastic 
container for simple electrolysis experi¬ 
ments, to show that electricity can flow 
through certain liquids as well as through 
copper wires. 

The experiments illustrate what is 
meant by an electrical circuit, the effect of 
switches, resistors and/or lamps con¬ 
nected in parallel and in series, and also a 
simple current meter. A flashing light is 
set up to send Morse Code, and an electri¬ 
cal puzzle called ‘submarines’ illustrates 
the need to complete a circuit to turn on a 
light 

The most difficult part in designing 
such a kit I feel, is to produce a simple, 
cheap but effective means of connecting 
wires and components. It must be easy to 


change connections, but the connections 
must maintain good electrical contact. 
The connectors in this kit are made by 
passing a split-pin type paper clip through 
a washer, a spring and a hole in a plastic 
mounting board. Bend the legs under the 
board, and you have a spring-loading clip, 
with the wires held between the head of 
the pin and the washer. An effective, 
cheap solution. 

The theory section in the booklet at¬ 
tempts to cover all the basic electrical 
concepts such as resistance, voltage and 
current (and their inter-relationship as ex¬ 
pressed in Ohm’s Law), and power and 
energy. For such a basic introductory kit, I 
was surprised to see formula equations in¬ 
troduced (using I, E and R) and mathe¬ 
matical treatment of resistance and power. 
Far too ambitious for eight year olds! The 
section on ‘The Cost of Electricity’ is bet- 
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ter, but I feel that this too could have been 
simplified. 

TTte overseas origin of the kits shows 
through at times. For example, current 
flow through a circuit is illustrated by 
comparing it to hot water circulating 
through a home heating system. Water 
circulation through a swimming pool sys¬ 
tem would be more appropriate for 
Australia. And the text states that both the 
US and Australia operate off 110V — 
though this error is corrected in an adden¬ 
dum on a slip of paper. 

The kit itself is excellent, but I would 
like to see the theory section in the ac¬ 
companying booklet considerably 
simplified. Otherwise, this section just 
won’t get read. 

Crystal Radio 

At first sight you would assume that 
this crystal radio shouldn’t work, as there 
is no capacitor in the circuit. To select 
each radio frequency, a tuned circuit is 
needed, and such a circuit has a coil and 
capacitor. But, as the set does work, there 
is obviously sufficient intrinsic 
capacitance in the other components. 

In fact, the tuning is done by varying 
the inductance of the coil, with a tuning 
ball making contact with each strand of 
wire in turn. This is the reverse to the 
traditional circuit, where the coil is fixed 
and the capacitance altered. This ap¬ 
proach reduces the cost of the kit, as well 
as overcoming the difficulty in finding a 
parallel-plate tuning capacitor — they are 
in short supply these days. 

Once you know what you are doing, the 
kit is easy to assemble. The coil takes a 
little time to wind, with about 100 turns of 
wire around a 5cm diameter cardboard 
former. The windings need to be wound 
carefully, close together and without 
overlap, as a small brass tuning wheel 
runs at right angles to the windings to 
make contact The only other components 
are a diode and earphone, with two 
lengths of wires to connect the unit to 
earth and an aerial. 

The variable inductance of the coil 
seemed to cover most of the AM 
spectrum — 2BL (about 700kHz) and 
2CH (about 1200kHz) gave the clearest 
reception. 

Because the discrimination of such a 
simple tuner is very poor, it was hard to 
identify stations at lower or higher fre¬ 
quencies than these. Several other stations 
could also be heard between these two 
frequencies, some better than others. The 
magic of radio reception, powered by the 
radio wave energy itself, never ceases to 
amaze — no matter what the quality of 
the reception. 

The instructions optimistically suggest 


that the radio would work by holding the 
earth wire to a water tap, and holding the 
aerial lead in your other hand. To hear 
anything, I found a good earth and a long 
aerial were both necessary (my tests were 
done in the Sutherland area, about 20km 
to the south of Sydney, during the late 
afternoon). 

The coil and other components are 
mounted on a plastic base, which you fold 
together and secure with tags through 
slots. I could not get the tags right into the 
slots without using a pair of pliers to grip 
them, and pulling hard. Fortunately, the 
plastic proved strong enough to withstand 
such treatment But this part of the as¬ 
sembly would be too hard for the eight 
year olds and up, at whom the kit is 
aimed. 

However, my major criticism of this kit 
again concerns the instruction booklet. I 
found the instructions far from clear, 
especially regarding the placement of 
wires and interconnection of components. 

What you are told to do (in ambiguous 
English at times) differs from the colour 
photo on the box, which in turn differs 
from an outline diagram in the booklet. 
The wires enter different holes, and dif¬ 
ferent numbers of bolts seem to be used. 
What is missing is a clearly labelled cir¬ 
cuit diagram, with numbers and letters 
corresponding to those used on the holes 
on the plastic base. 

Non-metric measurements are used, 
only sometimes with metric equivalents. 
A 3" measurement is converted at dif¬ 
ferent times to 7cm and 7 l/2cm. A bigger 
problem arose when told to line up the 
eyelet on the tuning rod with one of the 
holes in the base. My pliers were needed 
to bend the tough metal to make this pos¬ 
sible. 

Another minor annoyance was an in¬ 
correct length of wire. You are told to un¬ 
ravel the last 4” of the twisted leads from 
the earphone, tie a knot to prevent further 
unravelling, and then thread the loose 
ends through their mounting holes. Only 
then do you find out that the wires won’t 
reach their mounting screws! 

Because the kit itself is good, it really 
seems a shame that it is spoilt by lack of 
clear assembly instructions and faulty 
manufacturing. But as it currently stands, 
I feel that many people would find it a 
source of frustration rather than enjoy¬ 
ment. 

All four kits from the Mini Lab Tech 
series cost $16.95 each, and are available 
from Dick Smith Electronics. The DSE 
catalogue numbers for the new kits are K- 
1005 and K-1015. The kits are produced 
by the Tree of Knowledge, Kibbutz Yasur, 
Israel and the ones reviewed are its first 
English edition. ■ 
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by JIM ROWE 

Computer programs capable of simulating 
the performance of complex analog cir¬ 
cuits can now be run on many personal 
computers, heralding a new era in the de¬ 
sign of electronic equipment. In the future, 
much of the tedious design hack-work will 
be performed on a PC, providing faster 
and more accurate results than bench 
testing. 

Find out more about this rapidly growing 
technology, with our new publication PC- 
Based Circuit Simulators. Based on a pop¬ 
ular series of articles run recently in the 
magazine, it provides an easy to read in¬ 
troduction to circuit simulators, plus an un¬ 
biased evaluation of the main simulation 
packages currently available. 

Now available for only $2.95 from 
your local newsagent — or by mail 
from Electronics Australia Reader 
Services, PO Box 199, Alexandria 
2015. 
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Heavy duty lateral thinking, and 
unexpected shocks and bangs in the deep North 

This month we have a selection of reader’s contributions. They come from as far apart as New 
Zealand and North Queensland, and illustrate some of the problems that come with the rural lifestyle. 
There are also a couple of short items from my own neck of the woods. 


We open with a story that is unusual in 
two ways — it’s about a commercial 
radio transmitter, and it’s from P.L., in 
the ‘Shaky Isles’: 

Little ever appears about the 'other 
side’ of radio and television — from the 
technicians who keep the transmission 
systems working. Modern transmitters 
are duplicated, or have a large degree of 
redundancy, and are extremely reliable. 

Not so a generation ago. Faults were 
far more frequent, and often resulted in a 
complete loss of transmission. Even so, 
quick diagnosis and resourcefulness are 
still called for today when faults occur. 
One event in my own experience is typi¬ 
cal of the situations that regularly face 
transmission technicians, who as well as 
having a good knowledge of their equip¬ 
ment, must be able to diagnose faults 
quickly and accurately — and if neces¬ 
sary, improvise reliable emergency 
repairs. If a domestic service technician 
has a difficult problem, or is waiting for 
a spare part, he can put the equipment to 


one side until he has the right inspiration 
or the part arrives. At worst he has the 
wrath of one impatient customer, and 
possibly the service manager. But if one 
annoyed customer can be something to 
contend with, imagine the responsibility 
with thousands of viewers being bereft of 
their prime time programmes on the only 
TV channel in the area! 

Lost programmes seem to bring out the 
worst in some members of the public, 
who can produce some incredibly un¬ 
reasonable and vitriolic comments . 
Management too, becomes upset if valu¬ 
able commercial time is interrupted. 
Believe me, such situations can con¬ 
centrate the mind wondrously well! 

Although many spares are carried at 
transmitter sites, not every contingency 
can be catered for, and some alternative 
remedy may be necessary. 

Many problems involve power levels 
classed as electrical engineering, with 
voltages that can be in the thousands and 
currents measured in many amperes. 


The story to be told here happened 
many years ago, soon after I had been 
promoted to head the technical depart¬ 
ment of the radio station in a provincial 
city. The 2kW transmitter was one of a 
large batch made by AWA in the late 
1940’s. Known locally as ‘Black Twos’, 
they were very good transmitters, some 
remaining in service until quite recently. 
However, they still had breakdowns from 
time to time. 

One Sunday night, as I was about to go 
to bed, and right in the middle of the sig- 
noff theme, the transmitter failed. The 
duty technician and I travelled the 10km 
or so into the country to investigate. 

We soon traced the problem to a trans¬ 
former in a bias supply, which used a 
pair of mercury-vapour rectifiers to 
produce 180 volts at about H4 ampere. 
The faulty transformer had a centre- 
tapped 430 volt secondary winding and 
there was no spare in stock. 

The nearest spare was held in the main 
store in Wellington, some 400 hilly 
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kilometres away, and it was midnight. 
There was no way that were going get a 
stock replacement installed by 6.00am, 
when a busy commercial programme was 
scheduled to start. 

The earliest that a replacement could 
be arranged would be by air, late ; that 
morning. We had to find a substitute! 
But what? 

Even a large receiver power trans¬ 
former would have had an inadequate 
current rating and anyway, the voltage 
would have been too high. Clearly, some 
lateral thinking was necessary. 

Fortunately, the rectifier filaments 
were supplied from a separate trans¬ 
former, so all we needed was something 
that would supply 215 + 215 volts with a 
rating of at least 114 ampere. A mains 
isolating transformer had the right sort 
of voltage. The bias controls would have 
sufficient range to cope with the extra 
dozen or so volts, but we needed a 
biphase transformer. No problem — use 
TWO transformers! 

There was a IkW isolating transformer 
on site, and cfter a quick trip back to the 
studios we had a second. By correctly 
phasing the secondaries, we had our 
biphase supply to the rectifier anodes. 
After a small adjustment of some con¬ 
trols, we were back in business in time 
for the morning transmission, and the 
system worked perfectly until we were 
able to install a correct replacement. 

A few years later, cfter semiconductor 
diodes had become available, the solu¬ 
tion would have been much simpler. 
Using a bridge rectifier, a single trans¬ 
former would have done the job nicely. 

Thanks for that interesting reminis¬ 
cence, P.L. It reminds me that this is only 
the third story on transmitters that I can 
recall seeing in these pages, in the 30 
years I have been involved with the 
magazine. It seems that they come along 
once every decade! I hope we don’t have 
to wait another 10 years for the next story 
on the subject 

By the way, there was one term used in 
RL.’s story that might need explanation 
for younger readers. He used the word 
‘filament’, in regard to the mercury- 
vapour rectifiers. 

This term goes back to the days of bat¬ 
tery powered radios, and refers to the 
thread-like heater that formed the 
cathode in those valves. 

The introduction of indirectly heated 
valves for AC operation called for dif¬ 
ferent terminology and the word ‘heater’ 
became the accepted term for the new 
technology. Because I am of a similar 
vintage to P.L., I too still think ‘filament’ 
— but usually check myself, and write 
‘heater’. 


I suspect that P.L.’s mercury-vapour 
rectifiers had directly heated heaters, and 
so ‘filaments’ may have been the proper 
term. Yet ‘wires’, rather than ‘filaments’, 
might have been a more accurate 
description for the heaters in such heavy 
duty rectifiers. 

Visitors zapped 

Now for two amusing stories from far 
North Queensland. These are from our 
frequent correspondent, L.K. of Daintree, 
who always seems to come up with out- 
of-the-ordinary stories. His first story 
could well be about a new kind of in¬ 
truder deterrent It would certainly deter 
me! 

My assistance was sought one morning 
by a farming friend, who entered the 
shop at the moment of most incon¬ 
venience — I’d just poured a cuppa! He 
opened the conversation by pointing out 
that he had come directly from home, had 
enjoyed a hearty brealfast after a good 
night’s sleep, was not taking medication 
and finally indicated that the local amber 
fluid vendors were not yet open. 

At this point I wasn't sure whether to 
offer congratulations or consolation, for 
I knew him as one who, to quote, 'enjoys 
the occasional quiet ale'! 

He went on to suggest that in view of 
the above circumstances his problem 
must be given full credence. “The bloody 
front door knob of my house is giving 
people a shock", he uttered, “but what 
really confuses things is that it's a 
wooden door!" 

My thoughts began to drift along the 
lines that the knob itself was probably 
metallic, and also the latch plate, which 
would no doubt be screwed to something. 
A suggestion that these screws may be a 
trifle long and had pierced the power 
cable to an external light fitting was 
brushed aside as he continued the tale. 

"It won't always do it, you know. / 
haven’t been caught yet, but my wife has 
copped it twice and now the kids won’t 
touch it. And don’t tell me to get an 
electrician to check the wiring, because 
I've already done that.” (So I didnt tell 

him.) . 

“He said there was nothing wrong with 
that side of it and even mentioned that 
static electricity might be the cause — 
until he got a belt while closing the door 
as he left. Now nothing I can do will en¬ 
tice him back again!” 

We tossed the complaint around for a 
while longer, but I could not offer any 
further advice. My friend was obviously 
concerned, particularly if a member oj 
the public were to be involved. Eventual¬ 
ly, and reluctantly, / proposed that Mr: 
L.K. and I might take a drive into thi 


country on the coming weekend, with 
time out to call in and see what could be 
done in laying the problem low. (Though 
at that stage I had not the slightest idea 
of where or how / would find the answer.) 

The appointment was duly kept, with 
the front door already open on our ar¬ 
rival. A welcome emanated from within 
and after the usual preliminaries — 
during which I was informed that the 
problem had not made its presence 
known all day—we set out to inspect the 
aperture. 

If the knob was being electrified, ex¬ 
amination revealed that it could only 
happen when in contact with the latch 
plate, which in turn was screwed to the 
doorframe. Although this frame was 
constructed of steel, there appeared to be 
no household wiring within reach, other 
than a light duty figure-eight cable com¬ 
ing from a bell-push, and running behind 
the metal frame before passing into the 
ceiling on the inside of the house. 



Pressing the button brought a buzzing 
sound from somewhere at the rear of the 
building. Since this was the only wiring 
in the vicinity (and I'd exhausted any 
other avenues of thought) I suggested 
that we inspect the other end of the cable. 

The wire emerged from the roof at the 
rear wall of the laundry and terminated 
in a buzzer mounted about two metres 
above the floor. A little below this was a 
power outlet, in which hung a plug-pack 
to supply the buzzer. It all looked very in¬ 
nocent. 

' Another somewhat stouter figure-eight 

cable also left the buzzer and disap¬ 
peared through an adjacent ventilator, 
• which I presumed was for a second bell- 
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push. On mentioning this to my host, he 
looked momentarily blank then his 
memory cleared. 

"No", he said, “That’s another story”. 
He explained that there was an electric 
fence installed at the back of the house, 
to keep cattle out of a vegetable garden. 
Some months earlier the battery which 
powered the fence had collapsed and, not 
having a convenient replacement, 'Num¬ 
ber One Son’ had conceived the idea of 
connecting it up to the plug-pack. 

“It seemed like a good idea", he con¬ 
tinued. “The little power unit goes night 
and day for nothing, so it might just as 
well run the fence”. 

Certainly it could easily handle the 
100mA or so that a fence energizer re¬ 
quired. But while he was telling me all 
this, the answers to the ‘hot door knob’ 
enigma began to fall into place. 

"Take me to the fence installation", I 
said in my best Sherlock Holmes accent, 
"and I’ll show you the cause of your 
trouble — the earthing wire will be 
broken." 

This proved to be the case. I explained 
that the fence energizer puts out a high 
voltage spike to the active wires from one 
end of something akin to a car ignition 
coil, while the other end is thoroughly 
earthed—generally by being attached to 
a couple of pieces of water pipe driven 
well into the ground. It is a characteristic 
of most battery operated units that the 
negative supply is also attached at this 
point. 

When something on the ground 
touches the hot wire, or it develops any 
low resistance to ground, the circuit is 
completed and ZAP! 

In this situation however, with the 
ground wire open, the circuit to earth 
took the devious path back along the 
negative power lead to the buzzer and its 
plug-pack supply, then via the bell wire 
to where it lay against the metal front 
door frame. At this point, the insulation 
of the cable was totally inadequate in 
preventing an arc through to earth and so 
back to the fence. 

Anybody holding the closed door knob 
at this instant was bound to help reduce 
the resistance to ground, especially if 
they were barefooted as so many people 
are in this climate. 

My friend explained that he didn’t 
routinely check the connections, as he 
could always tell if the fence was work¬ 
ing by the ‘click’ it radiated into the 
radio receiver. 

I re-attached the severed wire — but 
suggested that, although it was now safe 
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to close the door, it would be wise to 
operate the fence from a battery in future. 

I suspect it was only the inability of the 
bell wire to withstand the voltage spike 
that has saved the plug-pack from 
destruction. It would surely have run a 
close second in the arc-over stakes! 

So there you have it. A new way to 
repel unwanted visitors. It not only keeps 
cows out of the veggie patch, but keeps 
two-legged intruders away as well... 

Nocturnal explosion 

Now for L.K.’s second story, by an odd 
coincidence on the same general subject; 

A cattle property in the dead of night 
might generally be considered a pretty 
peaceful place. But for one family, a 
violent explosion shattered the tran¬ 
quility — sending the dog cowering for 
cover, setting the rooster crowing, and 
even waking up a neighbour a kilometre 
away. 

It would seem the cause had remained 
a mystery, until I was requested to assess 
the merits of repairing an electric fence 
which had apparently ceased to function. 

On opening the energiser, I was ex¬ 
posed to a sight that is hard to describe; 
the best I can say is that the unit looked a 
shambles. A large electrolytic capacitor 
had obviously disintegrated, and with 
such force that not only had the circuit 
board cracked through its full length, but 
even the robust plastic case was split for 
some 100mm! 

I put the wreckage to one side, intend¬ 
ing to investigate the malfunction at first 
opportunity — if only for my own 
knowledge, as there were quite a number 
of this brand sold in the region. 

A few days later, with a spare couple of 
hours staring me in the face, I made a 
reasonable job of cleaning up the chaos. 

Surprisingly, the only outward damage 
seemed to be the broken board, which 
wasn’t too hard to patch. Next, I elected 
to fit a new electrolytic and see what did 
or didn’t happen. 

For those readers not familiar with 
energiser design, briefly a large 
capacitor is charged to a high voltage 
and at some predetermined point is 
rapidly discharged into the primary of a 
step up transformer, the secondary of 
which is connected to the insulated fence 
wires and earth. (Theoretically, the 
animals complete the circuit — once!) 

This unit, being battery operated, also 
employed a ringing choke oscillator to 
generate the high voltage. (The opera¬ 
tion of this circuit was ably described in 
EAfor Oct 1990, on page 2 of the ETI 
supplement, and also on page 134 of the 
August 1991 issue.) 

One unusual feature here was the use 


of a 25 uF 300V electrolytic instead of the 
more usual paper or plastic type 
capacitors, such as those commonly 
found in single phase electric motors. 

With 12V connected, I heard the oscil¬ 
lator spring into life; but the SCR failed 
to trigger. Suddenly the penny dropped, 
and I nearly spilled my cuppa in a frantic 
effort to hit the OFF button. A dangerous 
situation was staring me in the face, and 
I nearly didn’t see it. If the SCR for any 
reason fails to fire and the oscillator is 
not checked, this type of circuit will con¬ 
tinue to charge the capacitor, possibly 
beyond its maximum voltage rating. 

I hooked a meter across it and tried 
again. Sure enough, the voltage was still 
rising when I turned it off, at 400V! No 
wonder the electrolytic turned it in with 
only a 300V limit. (Quite adequate under 
normal conditions where the thyristor is 
triggered at around 200V, but set up for 
trouble when the right fault rears its ugly 
head.) 

With this particular repair I thought 
seriously about whether I should go any 
further. I had already spent considerable 
time on repairing the board and fitting a 
new capacitor. 

Now I was faced with faultfinding the 
SCR circuitry. And the whole assembly 
was still liberally coated with the 
remains of the insides of the original 
capacitor! 

It just didn’t seem worthwhile, so I 
dropped the board in the bin. These ener- 
gisers are moderately expensive, but 
there comes a time when the cost of 
repairs becomes just too high. Par¬ 
ticularly so with a broken board coated 
with chemical goo from the burst 
electro... 

Fortunately, it is usually only the oscil¬ 
lator that fails in this model, and this can 
be a quick and economical repair. 

But I have decided to effect some form 
of modification (perhaps a higher volt¬ 
age capacitor or a zener diode across it) 
to all future repairs to this model, as a 
precaution against any further Guy Faw¬ 
kes type surprises for farmers or unwary 
technicians. 

So there! Electric fences can cause all 
kinds of troubles, and not only of the 
electronic kind. Thanks L.K., I’m look¬ 
ing forward to your next contribution. 

And now for a couple of short items 
from my own bailiwick. Both items were 
related to me by colleagues, who thought 
they might make interesting stories for 
these pages. 

Neither is really long enough to make a 
feature story, but they are certainly inter¬ 
esting enough to deserve telling here. 

Continued on page 68 
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Continued from page 66 

VCR censorship 

The first anecdote was passed to me by 
a friend of mine. He’s a good tech¬ 
nician and I’ve never known him to 
bend the truth, so I believe that this 
really happened. 

It concerns an NEC video recorder, 
model 9033A, that refused to play a par¬ 
ticular tape. It was a rented copy of the 
film Pretty Woman , and the machine 
went into rewind mode every time the 
cassette was inserted. They didn’t even 
get as far as pressing the Play button. 

The odd thing was, the machine played 
other tapes perfectly, with not the 
slightest sign of protest. Yet over and 
over again, it would try to rewind Pretty 
Woman , even though the tape was al¬ 
ready wound right back to the start. 

My colleague eventually solved the 
problem, although he had no precedent to 
call on. The trouble was that the film was 
housed in a translucent pink cassette, 
rather that the more usual black plastic. 

He determined that the light from the 
cassette housing lamp was reaching the 
end sensor, and telling the VCR’s 
microprocessor that the tape was 
finished. It was, in fact, bypassing the 
light from the cassette lamp that usually 
signals end-of-tape, through the semi¬ 
transparent material of the cassette. 

The cassette housing lamp only il¬ 
luminates the interior of the machine to 
show the owner whether or not there is a 
tape inside. 

By covering the housing lamp, the 
machine could be made to play Pretty 
Woman without any trouble. The fault 
could not occur in other brands and 
models that do not have the inspection 
light in the cassette well. 
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Now who would have thought that a 
sexy pink cassette could so confuse the 
poor machine? Or was it a Macho 
machine that didn’t like the feminine 
colour scheme? All jokes aside, it’s one 
of those obscure faults that can save you 
hours of time, once you know about it. 

Hidden feature 

The next item was related briefly 
during a phone call from a country col¬ 
league. I didn’t believe it at first, but it 
has since been confirmed by Philips — 
so it must be true. 

It seems that the problem arises on 
the Philips GR100 television chassis, 
used in a number of models from 14" to 
20" screen size. The chassis is made in 
Singapore, but I don’t know if that is 
significant. The customer complains that 
the set has lost its sound. Picture is per¬ 
fect, but there’s no sound at all. 

Any technician who’s not in the 
know might spend hours looking for 
the fault but he will find nothing. He 
may decide that the sound IC is faulty, 
and replacing it will restore normal 
sound. Unfortunately, the customer will 
be back in a week or two with exactly the 
same problem. 


This could go on for months, until the 
technician decides to ask Philips for help. 
He will then be told that the set is not 
faulty but has gone into the ‘hotel’ 
mode, where the sound is muted and the 

Continued on page 77 
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Experimenting 
with Electronics 


by PETER MURTAGH 



Delay switch 

This month’s circuit introduces two new features: how to use a relay to control other circuits, and 
also how to make use of a discharging capacitor to turn on a tran sj s ^r for a pre-determined tim^ 
We have set up our circuit so that you press a pushbutton to turn a light on, then after a certain t 
— which you control — it turns itself off. 



Quite often you wish to control some 
other action when a transistor turns on 
and off, and quite often this requires 
more current than the transistor is 
capable of providing. A common solu¬ 
tion to this problem is to use the transis¬ 
tor to control a relay, and then use the 
relay contacts to carry the main current. 

Special relays allow you to switch 
240V in this way, but at this stage we 
recommend that you limit your ex¬ 
perimenting to the safer low voltage. 

You can use this circuit to turn on your 
siren, power up your flashing LEDs or 
simply turn on a light. Use your im¬ 
agination, and think of something spe¬ 
cial that you can control this way — let 
us know if you think of anything 
original! 

The time-delay aspect of this circuit 
means that you can automatically con¬ 
trol how long your switching will occur. 
You press the pushbutton to quickly 
charge up a capacitor, which turns on the 
transistor (and the relay), and the time 
taken for the capacitor to discharge 
determines how long the transistor 
remains on. Two factors control this 


time: the size of the capacitor itself and 
the size of the resistor through which the 
charge leaks away — the bigger either 
of these, the longer the time. With the 
values shown on the schematic diagram, 
the time delay goes from approximately 
4-200 seconds. 

With the trim pot completely an¬ 
ticlockwise, the time is shortest. Rotate 
it clockwise and the time delay gradual¬ 
ly increases. 


Construction 

Mounting the relay will cause the 
greatest problem, unless you arc using 
the PCB board. But if you are using the 
strip-board or breadboard approaches, 
the relay contact will not fit neatly into 
the holes. You will need to solder short 
leads onto the pins required (see the 
photo of the breadboard layout), or twist 
the ends of the wires around each pin to 
make a good contact. 

Once the relay is connected, add the 
resistors, then the capacitor and diode, 
and finally the transistors. 

Only the resistors can be inserted 
either way around — make certain that 
the polarity is correct for all other com¬ 
ponents. 

Changes 

We have included the trimpot RV1 to 
allow the time delay to be changed easi¬ 
ly. But if you want to alter the total inter¬ 
val, the ‘time constant’ of the circuit, 
then you can change the values of 
capacitor Cl, resistor R2, or trimpot 
RV1. As a general rule, if you double the 
total resistance (R2 + RV1), or double 
the capacitance, then the time also will 



Here s the schematic for this month's delay switch project. When pushbutton SI 
is pressed, transistors 01 and Q2 are turned on and energise relay RL1. At the 
same time, Cl is charged and this keeps everything on when SI is released... 
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This photo shows how the delay switch circuit is wired up 
on a prototyping board. The picture on the opposite page 
shows how the PCB version is wired up. 



be doubled. Try using a 470k trimpot in¬ 
stead of 200k, or a lOOOuF capacitor in¬ 
stead of 470uF. Of course, if you double 
both the resistance and the capacitance, 
the delay time will be four times as 
great. 

Resistor R2 provides the minimum 
resistance (and hence time) when the 
trimpot is set to zero. It can be made 
larger or smaller if desired, but should 
not be omitted. 

The relay turns on a LED (with its cur¬ 
rent-limiting resistor R5), using the 
circuit’s battery. The advantage of the 
relay is that you can add a separate 
power supply and load. For example, 
you could switch a 40W car headlight, 
powered by a car battery. Such a light 
uses 3-4A, so our standard 9V battery 
could not hope to supply such a current. 
But the contacts of our cheap mini PCB 
relay are rated at 5A at 24 V, so they are 
able to handle this current in a separate 
circuit. 

How it works 

Under normal conditions, relay RL1 is 
turned off. This is because transistor Q1 


is turned off by the pull-down resistors 
(R2 and RV1), which, via R3, connect 
its base to ground. Since Q1 controls 
Q2, and Q2 controls the relay, all three 



Here’s another way to build your 
temporary circuits. The plastic 
mounting board is designed to take 
self-tapping screws. You twist the 
component leads around these 
screws, then tighten them to provide a 
good electrical contact. The mounting 
board, minus screws, is available from 
Dick Smith Electronics for $1.95. 


are turned off. When you press the push¬ 
button SI, you immediately connect the 
base of Q1 to the +9V supply via R3. 
Current now flows through its base- 
emitter junction, and the transistor turns 
on. Resistor R3 limits the amount of cur¬ 
rent. Q1 turns on Q2, which turns on the 
relay, which then switches on the LED. 

While the button is held down, cur¬ 
rent also flows to capacitor Cl and 
quickly charges it up. Resistor R1 slight¬ 
ly slows up this charging, but not 
enough to notice. 

The actual delay circuit only begins to 
work when the button is released. Once 
this occurs, transistor Q1 will remain 
turned on as long as capacitor Cl retains 
sufficient charge. 

This charge mainly leaks away 
through R2 and RV1, so the bigger these 
resistors, the longer it takes. (There is 
also some leakage through the transis¬ 
tors, due to the base current of Ql.) 

Transistor Q2 turns on the relay be¬ 
cause its collector-emitter current flows 
through the relay’s coil. The magnetic 

Continued on page 101 


LED 



Fig.l:. Wiring details for the delay switch if you elect to 
build it using a piece of Veroboard. Note that the relay 
cannot be easily mounted on the board. 



Fig.2: And here’s the wiring overlay diagram for the PCB 
version of the delay switch. In this case, the relay will fit on 
the board providing you use the type recommended. 
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DonTforain 

ask us for a 
CHRISTMAS 
^present 


orders 


GLASS PRISMS 


MAINS FILTERS 


SPECIAL PRICE 


A high quality military 
grade deep infra red (IR) 
filter. Used to filter the IR 
spectrum from medium 
, and high powered incad- 
escent spotlights and 
. flood lights. Its pyrex- 
1 glass base makes it 
capable of withstanding 
high temperatures. 

, Approximately 130mm 
diameter and 6mm thick. 

| Can be used in conjunc- 
1 tion with infra red night 
viewers and IR respon¬ 
sive CCD cameras. Many 
colour video cameras 
and most monochrome 
video cameras have good 
IR response. Check by 
, viewing the LEDs in a TV 
or VCR infra red remote 
, control. Excellent for 
night surveillance equip¬ 
ment! We have a limited 
quantity of these brand 
new filters at a FRAC- 
I TION OF THEIR REAL 
j PRICE: 

ONLY: $ 69 


BIGGER 
LASER TUBES 


For the more serious 
applications we have 
some brand new, large 
4mW and lOmW tubes. 
Both the tubes are of 
exceptional quality and 
would normally cost 
about three times the 
price indicated. Call us 
for a special deal for a 
tube and supply combin¬ 
ation. The ridiculous tube 
only prices are: 

4mW .... *155 

lOmW . 


*386 


12V SOLENOIDS 


Used and tested high 
quality 12V solenoids. 
Suits 100’s of elec¬ 
tromechanical applica¬ 
tions. The plunger is 
strong enough to be used 
as door latch. Very 
powerful, has a return 
spring and a travel of 
approximately 10mm. 

ONLY: $ 15 


These precision glass 
prism assemblies are in 
excellent condition and 
were originally used to 
form a periscope in a 
tank navigation system. 
Their original price would 
have been around $1000! 
The two glass prisms can 
be removed from their 
holding assemblies. 
Make a high quality peri¬ 
scope or use in optical 
systems. A must for per¬ 
sons interested in high 
quality optics: 

*19 For the two 

prisms illustrated 


LABORATORY 

SPECIAL 


We have a limited stock 
of laser heads with an 
output of 0.5mW-1mW 
and their special mains 
operated power supplies. 
Both of these are profess¬ 
ional quality brand new 
components, and to put 
them into action you will 
simply have them 
enclose the laser and the 
supply in a small box, 
and connect them to a 
mains supply via a fuse. 
LIMITED QUANTITY AT 
THE CLEARANCE 
PRICE OF: 


*175 


INFRA RED 
NIGHT VIEWER 


Not a complete kit, but 
just the absolute essen¬ 
tials: An unmarked 6032 
IR tube, or a fibre optic 
tube with some blem¬ 
ishes, and a very com¬ 
pact power supply based 
on a military inverter. You 
get the tube, the power 
supply components, a cir¬ 
cuit and basic instruc¬ 
tions. A very compact 
viewer can be made by 
using these basic compo¬ 
nents. Excellent value! 
Call to check availability. 


iii nuuuu i un i rvi i 


If you could never afford the fascination of owning a gas 
laser, have a close look at the "trio”, in this "SPECIAL 
LASER INTRODUCTORY OFFER". The tubes are used 
but have plenty of life left in them. They are GUARAN¬ 
TEED! You get one small tube with an output of around 
ImW, one high quality low divergence SIEMENS laser 
head with an output at about 3mW, and one of our relia¬ 
ble and efficient 12V UNIVERSAL LASER POWER 
SUPPLY KITS. A tube and the supply will easily slide 
into inexpensive 50mm SWV pipe, which makes for a 
compact self powered laser head. Casing is not sup¬ 
plied. Several of our customers reported that AT NIGHT, 
THE BEAM FROM THE SIEMENS WAS VISIBLE UP 
TO 4km AWAY! The kit comes with full instructions and 
it even includes a prewound transformer. The unlimited 
applications include laser pointers, surveying, optical 
experiments, medical field, holography, and fascinating 
laser displays. JUST IN TIME FOR THE FESTIVE 
SEASON. For a limited time only we are offering this 
"TRIO” COMBINATION (AS PER $-fl^Q 

Kihat^mire 1 Especial"cThriSma^offer: FREE CERTI¬ 
FIED PACK AND POST ON THIS TRIO! The free P&P 
offer applies till the end of 1991. Don’t require the bigger 
tube? The remaining "Duo" can be bought for $99! 


Experimenters delight! A 
brand new 5mW 780nM- 
820nM infra red laser 
diodes supplied with a 
collimating lens, heat¬ 
sink, laser diode data, a 
suitable driver circuit and 
the components for this 
circuit. Visible in low light. 
Excellent for IR sights, 
data links, high quality 
audio links, security 
perimeter protection, 
laset listening devices, 
etc. 

*59 

For all the above 
components! 

We provide a circuit for a 
laser listening system 
which relies on window 
vibrations, produced by 
sounds in a room. Works 
at good distances! The 
whole kit may be avail¬ 
able when this magazine 
is published. Best give us 
a call. 


A complete mains filter 
employing two inductors 
and three capacitors 
fitted in a metal shielded 
IEC socket. We include a 
40 joule varistor with 
each filter! 

ON SPECIAL AT 

*8.90 ea 

or 10 for $65 


INFRA RED 
NIGHT VIEWER 


EA 


A very small complete kit 
• Includes both an 
adjustable lens and an 
eyepiece • The matching 
tubes, lenses and eye¬ 
pieces were removed 
from new German night 
vision equipment • 
Simple construction: 
Instructions provided • 
For a limited time only the 
kit is supplied with a high 
quality military inverter: 
Draws only 25mA from 
the 9V battery • IR illumi¬ 
nation is required in the 
dark, and good ranges 
are possible with just 
medium powered focuss- 
able torches, fitted with 
an IR filter • You would 
normally pay over $3000 
for a view like this! 

DON’T MISS OUT! 

ONLY *329 

E.A. Oct. 1991 

Includes the IR tube, lens eye¬ 
piece, electronics kit and the 
case kit KIT No. IRNW5. 
75mm round IR plastic filter: 
$16 


■ J 
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1 WATT-6V 
SOLAR PANEL 


Hobbyists de¬ 
light! One of 
these panels 
will fully 
charge a 6V- 
500mA HR 
nicad battery 
pack in about 4 hours! 
You can also connect as 
many of these panels in 
series or parallel to pro¬ 
duce the voltage and cur¬ 
rent required. 
DIMENSIONS: 200mm X 
200mm 

Voc: 8V (max) 10V 
Isc: 250mA (max) 300mA 
Order Solar Panel: SP1 


ONLY 


*14 


$3 P&P 




Based on a "state of the 
art" 3mW visible re laser 
diode, and a matching 
heatsink/collimator 
assembly. The circuit 
even has provision for 
digital switching. Use 
them for pointers, sights, 
communications, secur¬ 
ity, etc. This kit includes 
the laser diode, collima¬ 
tor, PCB and compo¬ 
nents. and all the casing: 
Everything you need to 
make a complete pointer! 
PRICE IS REDUCED BY 
OVER 20%! 

*179 + $5 Cert P&P 


15kV EHT POWER 
SUPPLY 


% 

Used but guaranteed 
regulated supply. Needs 
a DC supply of 19-28V for 
full 15kV 500uA output. 
That’s about 75W of EHT 
energy! Great for all sorts 
of experimentation. Will 
work with reduced input 
voltage as low as 3V but 
output is reduced in volt¬ 
age and current capacity. 

*45 


VISIBLE LASER 


A small 3mW 670nM visi¬ 
ble laser diode head. Just 
connect it to a battery via 
a switch. Produces a well 
collimated beam. You 
could pay three times our 
price for a laser pointer or 
gun sight that uses a 
similar head. 


*199 


Melbourne Distributor: Electronics World 
(03) 723 3860 or (03) 723 3094 
Closed from 24/12/91 till 14/1/92: Gone fishing! 


OATLEY ELECTRONICS 

PO BOX 89. OATLEY. NSW 2223 
Telephone: (02) 579 4985 
Fax: (02) 570 7910 

Certified p&p: S6 in Aust. NZ (Airmail): S10 












































































Construction Project: 


DIGITAL TACHO 

If you’ve already built some (or all!) of our recently published digital automotive projects, this new 
tachometer will really complement the set. It reads engine RPM directly, giving a readout from 0 to 
9990. Because it takes its input from the distributor points, there is no sensor required and calibration 
requires only one simple adjustment that can be performed in the workshop. 


by JEFF MONEGAL 

A tachometer is an obvious addition to 
the other digital automotive projects 
we’ve published over the last 12 months. 
We’ve also made it look the same, so an 
‘all digital’ dashboard is becoming a 
reality. 

The tacho displays engine RPM on a 
4-digit display with a resolution of 
lOrpm — achieved by setting the 
‘zeroes’ display to permanently read 
zero. This reduces display flicker at low 
revs and also helps to reduce the re¬ 
quired gating time. In fact, a feature of 
this project is the short gating time, 
resulting in fast updating of the display. 

In its simplest form, a digital 
tachometer is a frequency counter with a 
gating time of one minute, to give an 
output proportional to revolutions per 
minute. This assumes one pulse per 
revolution from the engine being 
monitored. And having to wait a minute 
before the display is updated is obvious¬ 
ly far too long. 

For a six cylinder engine, the dis¬ 
tributor points open and close three 
times per revolution, giving three pulses 
each revolution. The points open and 
close twice per revolution for a four 
cylinder engine and four times for an 
eight cylinder engine. For a six cylinder 
engine, it works out that for lOOOrpm, 
there are 50 operations of the points per 
second. To cause the display to read 
1000 requires a gating time of 1000/50, 
or 20 seconds. However this gating time 
is still too long. 

By using a resolution of lOrpm, the 
gating time is reduced by a factor of 10, 
giving a gating time of two seconds, 
which is really still excessive. To get the 
gating time down even further, the in¬ 
coming pulses effectively need to be 
multiplied, to increase the number of 
pulses per second that are fed to the fre¬ 
quency counter section. 

In this project, that’s exactly what we 



do — multiply the pulse frequency, by a 
factor which depends on the number of 
cylinders — and is selected by a link on 
the PC board. 

Depending on the setting of this link, 
the multiplication factor is four times for 
a 4-cylinder engine, three times for a 6- 
cylinder engine and twice for 8- 
cylinders. 

This brings the gating time down to 
around 0.75 seconds for the four and 
eight cylinder engines, and to 0.67 
seconds for a six cylinder engine. In 
practice this gives a good update speed 
for the display. 

To provide the multiplication, a 
CMOS phase-locked loop IC type 4046 
is used. This IC is ideal for the purpose 
and is readily available. So, in principle, 
the final tacho is nothing more than a 
frequency counter with a front-end pulse 
multiplier. 

Like all of our previous automotive 
projects, the display is dimmed automat¬ 
ically when the car headlights are turned 
on. This ensures the display is not dis¬ 
tracting during night driving. 

Calibration is carried out on the 
workbench, using 50Hz as the input fre¬ 
quency. Once the unit is calibrated at 
one speed, the rest must be correct — a 


factor that cannot be guaranteed with an 
analog tachometer, as the meter move¬ 
ment may have linearity errors. 

As we’ve already pointed out, the 
input signal to the tacho is taken from 
the distributor points, so installation is 
simply a matter of running wires to 
various points in the vehicle. So our 
digital tacho is simple to build, calibrate 
and install. 

Now to the technical details... 

How it works 

The circuit is best described by break¬ 
ing it into several blocks: the pulse input 
conditioning block and pulse multiplier, 
the timebase and the counter/display 
block. The power supply can be con¬ 
sidered as a separate block as well. Be¬ 
cause the circuit is essentially a 
frequency counter, we’ll start with the 
timebase section, as this block provides 
the various timing and housekeeping 
signals required in any frequency 
counter. 

The oscillator for the timebase is IC1, 
a 555 timer connected as an astable. The 
frequency of oscillation is adjusted with 
RV1 and to allow the best adjustment, 
timing resistor R2 should be 3.9k for a 
four- or eight-cylinder engine, and 3.3k 
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Digital tacho 


for a six-cylinder engine. The operating 
frequency of IC1 is determined by the 
values of Cl, Rl, R2 and RV1, and RV1 
is the calibration control. 

The counters of IC2 and IC3, along 
with the flipflop formed by IC4a and b, 
produce the various housekeeping sig¬ 
nals as well as the gating signal. When 
power is first applied the flipflop (IC4a 
and b) will assume a random state. Let’s 
say that pin 3 of IC4 has gone low, 
which therefore means that pin 4 of IC4 
will be high. This holds counter IC2 in 
the reset condition, preventing it from 
counting. However the Johnson counter 
of IC3 will be able to count, as its reset 
pin (pin 15) is low. 

Pulses from IC1 now clock counter 
IC3, sending its outputs high one after 
the other — much like a parallel-out 
shift register clocking a ‘1’ through each 
output. After a few clock cycles, output 
pin 4 of this IC will go high. This output 
is inverted by IC5b, then applied to the 
latch input of the display counter IC6. 
The contents of the counters of IC6 are 
now transferred to the display. At switch 
on, the counters will have random con¬ 
tents, giving a meaningless display. 

Two clock cycles later, output pin 10 
of counter IC3 goes high. This resets the 
internal counters of IC6, clearing them 
to zero and making them ready to count. 
Two more clock cycles later, output pin 
5 of IC3 goes high, toggling the flipflop 
of IC4a and b. This sets pin 3 of IC4 
high, enabling the AND gate of IC5d 
and c, allowing input pulses applied to 
pin 12 of IC5d to be passed on to IC6. 
Counter IC3 is now held in the reset 



board' SP ' ay P ° B A * S SeVen wire llnks ’ and the tra nsistor is placed flat on the 


state by the flipflop of IC4a and b, as 
output pin 3 (of IC4) has gone high. 
Counter IC2 will now be enabled, as its 
reset input (pin 11) is now low, driven by 
IC4b pin 4. As a result, IC2 now counts 
pulses from clock generator IC1, and 
after 2048 clock pulses, pin 15 (Q11 out¬ 
put) goes high. 

This now toggles the flipflop of IC4 
again, and the cycle previously 
described repeats. That is, the latch and 
reset signals for IC6 are produced by 
IC3, which updates the display and 
clears the internal counters. 

The time taken for IC2 to count the 
required 2048 clock pulses equals the 
gating time, and is adjustable with RV1. 
If ICl runs faster the gating time is less 
and if ICl runs slower the gating time is 
increased. Obviously, the length of time 
the AND gate of IC5d and c is enabled 
determines the number of input pulses 
passed to the display counter of IC6. 
This means that the gating time repre¬ 
sents the calibration. 


Display 

The display section is rather similar to 
that used in the Speedo project publish¬ 
ed in EA for January 1991. As before, 
this section consists of a counter/multi¬ 
plex driver (IC6) and a 7-segment 
decoder/driver (IC7), driving common 
cathode 7-segment LED displays. 

Transistors Q2 to Q4 form part of the 
multiplexing system. Notice however, 
that die ‘zeros’ display is not connected 
to the driver IC. Instead this display is 
hardwired to show a zero at all times. 
Most of the work is done by IC6, which 
counts and stores the incoming pulses 
applied to pin 12. 

This IC contains all the necessary cir¬ 
cuitry to drive a 3-digit multiplexed dis¬ 
play. The multiplexing signals from this 
IC drive transistors Q2 to Q4, enabling 
each display in turn. 

When a display is switched on, the 
count for that display is applied to the 
outputs (Q0 to Q3) of IC6.is BCD output 
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is decoded by IC7 and applied to the 
three displays. 

As in the speedo project, leading zero 
blanking is used, although here this is 
applied only to the ‘thousands’ display. 
Most engines idle above lOOrpm, so 
blanking the ‘hundreds’ display is un¬ 
necessary. Diodes D4 to D7 along with 
R16 form an OR gate, and the anodes of 
the diodes are connected to the data out¬ 
puts of IC6. When the BCD data from 
IC6 is ‘0000’, all four diodes will be 
reverse biased. Thus, R16 will pull the 
input of IC8b low, sending its output 
high. This forward biases D8, which 
holds Q2 off — turning off the 
‘thousands’ display. 

Like the speedo and the tripmeter 
projects, display dimming is provided. 
However, a difference here is that the 
‘zeroes’ display also has to be dimmed, 
even though it is not connected to the 
driver IC. This is achieved with Ql, 
which connects to the dimming circuit 
around IC8d. 

The dimming circuit is otherwise 
identical to that previously used, in 
which an oscillator formed by IC8d is 
used to modulate the display intensity 
through pin 4 of IC7. 

When the car lights are off, the timing 
components for the oscillator are R4, R5 
and C3 — giving an output that is high 
some 56 times longer than its low time, 


due to the ratio of R4 and R5. Thus the 
displays are virtually always on. 

When 12V is applied to Dl, the output 
waveform has high and low times that 
are virtually equal as R3 is effectively 
placed in parallel with R5. This gives 
reduced brightness of the displays, as 
they are now off for a greater length of 
time. 

The value of R3 therefore determines 
the level of brightness under these con¬ 
ditions. If you want to reduce the display 
brightness further, use a lower value for 
R3. The output of IC8d also drives the 
base of Ql, which gives the same level 
of brightness change to the ‘zeroes’ dis¬ 
play as IC7 gives to the other displays. 

Pulse conditioning 

The input signal to the circuit is taken 
from the engine’s distributor points. This 
is essentially a 12V pulse, and it’s condi¬ 
tioned and squared up by the Schmitt 
trigger gate IC5a, after filtering by R18 
and C6. Diodes DIO and Dll clip the 
signal so that it doesn’t exceed the supp¬ 
ly voltage of the circuit — otherwise 
IC5 could be destroyed, due to overvol¬ 
tage at its input. The output of IC5a is 
connected to the input of the phase-lock¬ 
ed loop IC (IC9) via the low-pass RC 
filter comprising R19 and C8. 

The multiplier section consists of the 
phase-locked loop (PLL) IC9 and the 


Johnson counter IC10. The function of 
this circuit is to produce an output that is 
a multiplication of the input pulse fre¬ 
quency. 

The PLL contains a voltage-controlled 
oscillator (VCO) and a phase com¬ 
parator. One input of the phase com¬ 
parator (pin 14) is connected to the RC 
filter of R19 and C8, while the other 
input (pin 3) is fed from the output of 
counter IC10. The output of the com¬ 
parator (pin 13) drives a lag-lead filler 
network (R22, R23 and C9), the output 
of which is fed back to the input of the 
VCO (pin 9, IC9). 

In operation, the VCO adjusts its fre¬ 
quency so that its output (pin 4), after 
division by IC10, is the same as the 
input frequency at pin 14. In other 
words, if IC10 divides by two, the out¬ 
put frequency of the PLL will be twice 
the pulse input frequency applied to pin 
14; and so on. 

Counter IC10 can be set to divide by 
two, three or four for an 8-, 6- or 4- 
cylinder engine respectively. This is 
achieved by the feedback taken from the 
network of R24 and Cll back to the 
reset input of IC10 (pin 15). This net¬ 
work is required to provide a short delay, 
to ensure that IC10 is reset when the 
selected count is reached. 

The output of the PLL clocks the 
counter, and the counter outputs are 



This shot shows the complete assembly of the tacho. A small heatsink needs to be fitted to the regulator IC. 
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Digital tacho 

pulsed high, one after the other as 
described for IC3. A link is used to select 
the required output from IC10, and when 
that output goes high, the counter is reset 
— ready to repeat the sequence. The 
selected output is also connected to the 
PLL, as described above. 

Power supply 

Power for the circuit is provided by 
IC11, an 8V three-terminal regulator IC. 
Diode D9 protects against polarity 
reversal and R17, in conjunction with 
ZD1 protects the regulator IC against 
overvoltage. Filtering of the 12V DC 
input is provided by C4. 

The output of the regulator is filtered 
by C5, a lOOOuF capacitor. You might 
think that this is a rather high value for a 
filter capacitor connected to the output 
of a voltage regulator and that it should 
be placed on the input side. In this ap¬ 
plication, a lOOOuF capacitor is much 
more efficent on the low voltage side of 
the regulator because it only has to filter 
the voltage supplied to the circuit. 

Incidentally, the load presented by the 
circuit is rather erratic — depending on 
the displayed numbers. If C5 was placed 
on the input side of the regulator then it 
would also be trying to filter the voltage 
to the rest of the vehicle’s electrical sys¬ 
tem. 

Construction 

Construction of the unit is relatively 
straightforward, and like the previous 
projects involves two PCBs: the display 
board and the main board. Start by in¬ 
specting both boards, in case there are 
any manufacturing errors. 

The display PCB has seven links, all 
mounted on the component side of the 
board. Make sure the links beneath the 
‘hundreds’ display are not touching each 
other, as they mount at right angles and 
are rather close to each other. I suggest 
that you fit sleeving over the link that 
runs horizontally, just to make sure. 


Next fit and solder the two resistors, 
followed by the transistor. The transistor 
needs to be laid flat against the board, 
with the metal side facing out. Then 
mount the four displays, with their 
decimal point towards the bottom of the 
board. The main PCB is fairly crowded 
and care must be taken when soldering. 
Because we’ve opted for a single-sided 
board, there are quite a few links re¬ 
quired. Start with the 15 wire links fitted 
to the component side of the board. Note 
that one of these is under IC6. There are 
also six insulated wire links fitted to the 
track side of the board, which can be 
fitted later. 

Solder all resistors, capacitors, diodes 
and transistors, taking care with the 
polarised components. If you plan to use 
IC sockets (which we recommend) fit 
these next. Finally solder the regulator in 
place and attach a small heatsink as 
shown in the photos. 

The calibration pot can now be fitted, 
followed by the insulated wire links 
on the track side of the board (if not al¬ 
ready fitted). Take a few moments to 
check your soldering, looking par¬ 
ticularly for solder bridges and other 
soldering errors. 

The display board can now be at¬ 
tached to the main board. Align the 
boards together, mutually at right angles, 
and solder the tracks from each board. 
The display board will need to extend 
about 3mm below the track side of the 
main board, to give a suitable area of 
track to solder to. Two ‘gussets’, made 
from PCB scraps should be soldered at 
both ends of the assembly to provide 
mechanical strength. 

The external wiring can now be at¬ 
tached. We used a length of shielded 
cable to connect to the distributor points, 
to help minimise noise pick up. The 
earth braid can be connected at the PCB 
and need not be connected to the vehicle 
chassis. There are a total of four wires 
required — the +12V and earth wires, a 
wire to the car headlights and the lead to 
the points. 


1N4002 



Fig. 1: This simple circuit Is all you need 
to calibrate the tacho. Connect It to the 
pulse Input of the tacho and adjust the 
calibration control as described In the 
text. 

Testing 

When you are satisfied that the as¬ 
sembly is correct, it can be tested on the 
workbench. Connect the unit to a 12 volt 
DC supply, from either a power supply 
or 12V battery. The remaining wires 
need not be connected at this stage. 

When power is first applied, the dis¬ 
play should show a random number less 
than 1000. Rotate the calibration pot and 
check that the display value varies with 
the pot setting. Then connect the ‘lights’ 
wire to the 12V supply and confirm that 
the display dims as described before. If 
all is well, the unit can be calibrated. 
Otherwise, switch off the power and 
look for the fault(s). The usual problems 
are assembly errors, such as components 
fitted the wrong way round, soldering 
errors and so on. Like all projects 
designed by CTOAN, if you can’t find 
the problem, the company will fix it for 
you (see end of article for details). 

Calibration 

To calibrate the project you will need 
a low voltage transformer of about 4 to 6 
volts AC, a diode and a lk resistor — 
connected as shown in Fig.l. This circuit 
provides an accurate 50Hz signal as a 
calibration signal. Connect the wire link 
to the 4-cylinder position (pin 10 of 
IC10). Connect the output of the test cir¬ 
cuit to the lead that connects to the 
points. 

Now adjust the calibration pot until 
the display reads 1500. And that’s it — 
the unit is now calibrated. As a further 
check, connect the wire link to the six 
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PARTS LIST 

Resistors 

All 1/4W, 5% unless otherwise stated: 
R1,4 IK 

R2 3.3k or 3.9k (see text) 

R3 5.6k 

R5 56k 
R6 22k 
R7 100 ohm, 1W 

R8-14 68 ohm 

R15 2.2k 

R16,18,19,R22,23,24 
100k 

R17 10 ohm, 1W 

R20 10k 

R21 1M 

RV1 Iktrimpot 

Capacitors 

Cl 0.1 uF polyester 
C3,7,13 O.luF monolithic 
C2,8,11 InF polyester 
C4 IOOuF 16V electrolytic 
C5 IOOOuF 16V electrolytic 

C6 10nF polyester 
C9.12 luF 16V electrolytic 
CIO 22nF polyester 

Semiconductors 

D1-8,10-12 

1N914 signal diode 
D9 1N4001 1A diode 
ZD1 15V 1W zener diode 
Q1 BD437 NPN transistor 
Q2-4 BC558 PNP transistor 

IC1 555 timer 
IC2 4040 counter 
IC3.10 4017 decade counter 


IC4 4001 quad NOR gate 

IC5,8 4093 Schmitt NAND 

IC6 4553 3-digit counter 

IC7 4513 display driver 

IC9 4046 phase-locked loop 

IC11 7808 8V regulator 

Displays 

HDSP5303 common-cathode displays 

Miscellaneous 

PCB 130mm x 115mm coded CEDS; 
plastic case 50 x 95 x 155mm; 
strip of red perspex; 
hookup wire, solder, nuts, bolts. 

A kit of parts for this project is avail¬ 
able from CTOAN Electronics for 
$44.95, which includes the PCB and 
ail components. It does not include 
the case. Add $3.50 for post and 
packing. Fully built and tested units 
can be purchased for $69.95, plus $4 
P&P. 

CTOAN Electronics also offers a full 
backup and repair service for the kit. 
Cost for repair is $20, plus $4 P&P. 
Only kits built as described in this ar¬ 
ticle can be accepted for repair. To 
order, write or phone: 

CTOAN Electronics 
PO Box 33, 

Condell Park, NSW 2200 
Phone (02) 708 3763 

Copyright for the PCB artwork of this 
project is retained by CTOAN 
Electronics. 


and eight cylinder positions and confirm 
that the display reads 1000 and 750 
respectively. With the calibration done, 
you can swing over the wire link to the 
correct position for your vehicle’s en¬ 
gine. 

Installation 

It remains to fit the assembly into a 
suitable case and to install it in the 
vehicle. We used a jiffy box as the case, 
with a cutout in one side for the displays. 
A piece of red translucent plastic should 
be fitted over the displays to make them 
easier to read. The plastic can be glued 
to the inside of the case with silicone 
glue (or similar). 

An exit hole for the wires is also re¬ 
quired, drilled in the rear of the case. All 
wires can exit from the same hole. The 
assembly is supported with two screws 
at the display edge of the main PCB. 
Drill holes in the bottom of the case, 
then fit the screws to the case by screw¬ 
ing a nut to each. Then place the as¬ 
sembly onto the screws and fit nuts onto 
the screws to hold the assembly in place. 

As for any automotive installation, use 
wire with relatively thick insulation for 
best protection and fit rubber grommets 


to holes for the wires to pass through. It 
is also a good idea to form the wires into 
a loom, either taped with PVC tape or 
bound with nylon straps. 

The unit requires a single 12V supply 
that turns off with the ignition. This can 
usually be obtained from the vehicle’s 
fuse box. Attach the earth wire to a 
suitable point on the vehicle chassis, 
taking the usual precautions to ensure it 
is a good connection. To allow the dim¬ 
ming circuit to work, a connection is re¬ 
quired to the vehicle’s lighting circuit, 
usually the headlights. You may be able 
to pick this up at the fuse box, otherwise 
run the wire to either of the headlights 
and connect it at the lamp socket. 

As already described, a length of 
shielded cable can be used to connect 
the unit to the distributor points. Earth 
the cable at a suitable point on the main 
PCB and connect the centre core of the 
cable to the distributor points terminal. 

Then mount the unit so it is out of 
direct sunlight, to allow the display to be 
clearly visible during the day. 

Because there are no switches or con¬ 
trols, the unit can be fitted anywhere on 
the dashboard — providing it can be 
seen by the driver, of course! ■ 


THE SERVICEMAN 


Continued from page 68 

control is rendered ineffective. 

It seems that the feature is used in large 
multi-roomed hotels to curtail the ac¬ 
tivities of anti-social guests. I wasn’t told 
how the hotel is able to silence the noisy 
set, but the effectiveness of the system 
relies on the guest not knowing how to 
overcome the control. 

The cure is dead simple once you 
know how. All you need to do is to select 
Channel 38, then press ‘Store’ and ‘Con¬ 
trol + ’ together. This will unlatch the set 
from ‘hotel’ mode, and restore full con¬ 
trol over the volume. 

There is nothing about this feature in 
the Uter Manual, nor anything in the Ser¬ 
vice Manual. However, Philips assures 
me that an explanatory leaflet is packed 
with every set on delivery. 

But how many customers manage to 
retain the warranty papers for more than 
a few months. User manuals last an even 
shorter time. So what are the chances that 
they’ll keep a loose leaflet with a normal¬ 
ly obscure instruction? 

It seems that the problem is triggered 
by mains-bome interference, which can 
simulate the master control pulse. Un¬ 
fortunately for owners in areas with 
noisy mains, this could become a recur¬ 
ring problem. 

It could also be a goldmine for un¬ 
scrupulous servicemen. I hope that none 
of my readers would consider keeping 
the secret from the unfortunate owners. 

That’s all for this month. Join us again 
next time for more intriguing tales — all 
of them true! — from the Serviceman’s 
workshop. ■ 


Fault of the Month 

National M6 chassis 
SYMPTOM: Overbright picture, with 
very little effect from the brightness 
control. Retrace lines were visible. With 
the cabinet back removed, it was found 
that there was no control whatsoever 
with the Screen pot on the tube base 
PCB. 

CURE: This kind of fault is usually 
caused by the failure of a IOuF 250V 
electro on the video out B+ rail. How¬ 
ever, in this case it was R369, an 820k 
ohm 1W resistor on the tube base PCB. 
This resistor is part of the 400V screen 
supply network and when it went open 
it took the screen up to 700-odd volts. 
This information is supplied by courtesy 
ot the Tasmanian Branch of the 
Electronics Technicians' Institute of 
Australia (TETIA). Contributions should 
b sent to J.Lawler, 16 Adina Street, 
Geilston Bay, Tasmania 7015. 
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PHONEORDER TOLL FREE ALTRONICS 008 999 007 


IHf 


ALTRONICS 24 HOUR EXPRESS DELIVERY 

‘Our customers are often amazed at the speed and efficiency of our 
Jetservice Courier delivery. Phone your order Toll Free 008 999 007 and 
presto we can deliver your order next working day (country areas 24-48 
hours later). Our famous 14 day satisfaction money back guarantee protects 
your hard earned $$$'s should ever a purchase be unsuitable for your needs. 
I invite you to try Australia's best electronics phone order service soon.’ 
Regards, Jack O'Donnell 

Keyless 4 Sector Alarm 
Control Panel 


Economy Alarm Panel 

I For Homos and Small Commercial Premia#* 

I This is a 3 zone alarm control panel designed for the 
I protection of homes and small commercial premises. It 
I employs the latest advanced electronic circuitry offering the 
I highest degree of quality and reliability. It will accept either 
I active or passive normally open or normally closed sensors 
I making it both a versatile and effective protection system. 12V 
I battery charger inbuilt. See Altronics '91 catalogue for full 
details. 


8 5480 


$129 


.00 


Economical Alarm System Kit 

I The kit comes complete 
with the following 
I components: • One Alarm 
| Panel • One Passive 
Infrared Detector (P.I.R.) • 

I One AC Power Pack • 

I One 8 Ohm Horn Speaker 
I • Three pairs of Magnetic 
| Reed Switches • One 
12V/1.2AH Rechargeable 
Back Up Battery. 

Features: • 5 Protection 
Circuit Loops • 

I Independent Connections 
I for N.C. and N.O. Sensor 
I Switches • Arm - Disarm 
I by Digital Access Key-pad 
I • Multi-Station Remote 
I Control • Warble Tone — 

I Steady Tone Siren Driver • Adjustable Timers for Entry Delay and Siren Duration • 

I "Latch" and "Timing" Output Relays • Remote and Local Alarm Status Indication • See 
| Altronics '91 catalogue for full details. 

| 8 5470 $349.00 4 

FREE THIS MONTH ONLY- w 

100m ROLL CABLE and 4 LARGE WARNING STICKERS 
WITH ANY PURCHASE OF THE ABOVE SYSTEMS 
^ THATS A SAVING OF OVER $401 

Super Small PIR. 
Detector 



This 4 zone panel has been suitably designed for the protection m 
of both commercial and residential properties. It employs the m* , 
latest electronic circuitry and the most up-to-date security ^ 

technology. It has 4 independent individually isolatable 
protection circuits accepting both normally open or normally ip' ; \ 
closed sensors. The panel is easily armed and disarmed via the 
integral inbuilt keypad. 12V battery charger inbuilt. See 
Altronics '91 catalogs for full details. 

S 5485 $249.00 

Flush/Surface Mount Alarm 
Control Panel 

With stylish compact good looks this alarm blends smoothl] 

Into any residential or office decor. . 

This compact 3 sector alarm 
panel has been designed to 
either surface mount or flush 
mount into a standard 3 gang 
electrical wall box. In order to 
provide the maximum amount of 
security and operation 
convenience the panel is 
operated via a 4 digit access 
code rather than a key. For ease 
of installation and service, the 
panel is provided with a plug in 
wiring harness. See Altronics '91 
catalogue for full details. 

S 5490 $119 oo Optional Accessories: • M 8020 Charge^ $12.50 
• S 5005 Battery Backup $29.05 (see Below) 



Strobe Signal Lamps 

Uses Xenon Strobe tube for high energy 
flash output at a rate approx. 1 per 
seconds. Fantastic light energy output 
for the DC power used. DC input 12V 
320mA. 


Digital Access 
Keypad 

This digital access keypad is a ^ 
12-button electronic coded sgirvjA? 
combination lock. It provides “ 

two sets of secret codes for 
the owner. There are 11880 
different combinations 
possible for secuirty key and 
132 different combinations 
possible for panic. The secret 
codes may be instantly 
changed by the owner by just 
simply rearranging the code 
jumper pins on the PCB. See 
Altronics '91 catalogue for full 
details. 


8 5455 Blue 


S 5450 Red 



$34 

$34 


95 


VERY UNOBTRUSIVE 

Incorporating the 
latest technology this 
compact Passive Infra 
Red Detector (P.I.R.) 
features Pulse Count 
Triggering which 
virtually eliminates 
false alarms. See 
Altronics '91 catalogue 
for full details. 




Alarm Stickers 


WARNING 


ALTRONICS SURVEILLANCE 
ALARM SYSTEM 
FITTED HERE 


Extra large for home. 200x75mm. 

$1 


S 5400 i 


.95ea 


For your car (fixes to inside of 
ndov 


window). 70x25mm 

I $3.95 


S 5410 i 


set of 4 


S 4200 


$69 


.95 


Incredibly Small 

S 5302 t \3 .00 Only 55 x 31 x 73mm 

12V Battery 
Charger 


Battery Operated Portable 
Passive Infra-Red Intrusion 
Alarm 

I • A ready to use system, no 
installation • Fully automatic 
operation, very user friendly • Large 
coverage, over 100 square metres • 

I Portable or wall mounted • Long life 
9V battery operation • Battery low 
warning • Lightweight, compact and 
attractive • Recommended for 
I home, shop, caravan or when 
I travelling. 

( Be quick. Next 

shipment will be priced at 


Charges any 12V 
I Cell at ‘ 


Gel I i 

M 8020 


t 300mA. 


$12 


.50 



Backup Battery 


1.2AH, 12V gell 
cell. A quality 
GS product 
made in Japan. 
To suit above 
alarm panels. 


S 5065 


$29. 



S 5305 


$49. 



High 

With Wire 


Power Car Alarm 

WittTWireleM Remote Control 

Amazing price for an Alarm 
System offering these facilities 
Audible warning with a 125 decibel loud siren 
and visible warning of flashing headlights when 
the alarm system is triggered. Keyring remote 
control allows arming with beep’ sound and 
disarming with a headlights flashing signal. The 
alarm system will be triggered by unauthorised 
entrance through the car doors, boot, bonnet or 
removal of the car sound unit. The siren will 
sound and the headlights flash for 60 seconds. 

Easy to Install. 

S 5220 $99.00 F '*A*°m U Stl°k‘ r V ) 

TW. *>» m 0n ' r ' 



PHONEORDER TOLL FREE ALTRONICS 008 999 007 
















Pin Point Ultrasonic 


Squeeky Clean Mains Filters 


Cleaner 


MODEL 

Just the shot for home computer or for 
individually located peripherals. Eg 
remote printer, computer terminal etc. 


Awarded the Good Product Design 
Award for CETDC in 1987. This fantastic 
Ultrasonic Cleaner can earn its cost a 
hundred times over in cleaning Computer 
Connectors, PCB's, Switches, Relays. 
Jewellery, Glasses Watches etc. 

Power 8uppJy: 240V 
Capacity: 570ml 

With 3 Minute Auto Timer g* ' 


4 OUTLETS WITH 4 WAY FILTER 
MODEL 

Each individually filtered. A must for 
••serious" computer installations eg for 
Schools, business etc. 


17 Range 

Digital 

Multimeter 


Our Top Selling 
Autoranging LCD 
Multimeter 


your tool box 

Pocket Sized, 
Personal Audio 
Signal 
Generator 


With overload protection 

DC Voltaae to 2000V 4 
ranges AC Voltage to 
500V 2 ranges DC 
current to IpA 4 ranges 
Resistance to 2 meg 


With Memory Function 
and Bar Graph Display 

This popular 3.5 digit Multimeter 
is simplicity itself. Full auto 
ranging on voltage and 
resistance measurements. The 
large LCD digits allow quick and 
efficient reading of 
measurements. 

• 42 Segment Bar Graph Display 

• Auto-ranging on Voltage and 
Resistance • Memory Mode • 
Low OHM Range • Hold Facility 

• Autmatically indicates negative 
inputs • Low Battery Indicator • 
Continuity check with Buzzer. 

Q 1075 Normally fcLWCoo 


other 5 ranges 
Plus diode and battery 
tester. Includes 9V 
battery and probe set. 

Q 1056 

Normally great value at 
This month for the very 


This pocket sized oscillator has all 
the features of a large bench 
oscillator. 46 preset switched j| 

frequencies ranged from 20Hz to $ 

150kHz, eg: 1kHz, 1.2kHz, 1.5kHz. 

1.8kHz, 2kHz etc. Smaller than most 
multimeters, this is ideal for 
technicians, servicemen, students 
and hobbyists who require an 
accurate and reliable oscillator ready 
to use anywhere 


Cut and Clinch 
Tool wnA 


• Cuts, clinches and 4 •• 

burnishes component • 

leads in one stroke • 

Burnish improves solder 

wetting • Lightweight and comfortable • Rugged 
aluminium body • Durable steel mechanism • For 
production or prototypes. 


Sensational Value On UHF Alarm Systems 


Main Control Receiver 

The main control receiver runs on 240V AC 
with a 12V 1.2Ah battery for emergency 
backup. The range between the transmitters 
and the receiver is normally 80 metres in 
open space. 

Features: • Wireless reception of external and 
internal sensors & detectors • Selectable home 
or away modes for selecting internal or external 
arming or just external to allow movement 
inside the building • Built in piezo electric siren 
gives different signals to indicate different 
functions • Sends signal down power line to 
activate remote siren • Programmable 
arm/disarm switch buttons 


Remote Reed 
Switch 

This consists of an 
enclosed reed switch 
and transmitter with a 
magnet. 


Passive Infra 
Red Movement 
Detector 

ideal for the 
loungeroom, family 
room or hallways. 
Mounts up on the 
wall or bookshelf 
Detects movement 
within an area of 9 x 
9m. 


T 2800 

Normally «9yO-00 This Month 

Economy Rack 
Cabinet 


• Solid steel j 
construction • \ 

Black anodised ! 
front panel • 3 
unit (132mm) • 
Conforms to 
International 
Standards • 
Ventilated top and 
side panels M 


Remote Piezo 
Alarm 

This unit is a line 
carrier receiver, ie 
plugs into 240V AC 
and receives signal 
through AC line 


Powerful 6000 RPM 


^Requires no wiring which makes 
It a cinch to Install. Do It yourself 
►and save on installation and over 
> 50% off regular prices. 


Front Door Remote Keypad 

This handy unit virtually duplicates the 
function of the main control unit but at a 
more convenient location, ie just inside 
the front or rear door etc. System can be 
armed or disarmed without the need to 
go to the main control unit. 


For PCB Work 

Tons of torque. Just the shot for PCB work. 12V 
DC operation from optional power pack. Comes 
with 0.8mm and 1.0mm chucks. Plus one 1.00mm 

T 2302 $>T50 This Month Only $ 1 D.00 
Replacement Drill Bits for PCB Work 
T 2320 0.8mm $3.50 
T 2325 1.0mm $3.50 


SYSTEM 1 

Includes: 

1 x Man Controller 

3 x Remote Rped Switches 

1 x Remote PIR Movemen* Detector 

1 x Remote Keypad 

1 x Remote Siren 

Plus 4 Bonus Large Alarm 

Warning Stickers 

This Month Only $0^9 

NORMALLY 


SYSTEM 2 

Includes: 

1 x Mair Controller 
3 x Remote Reed Switches 
Plus 4 Bonus Large Alarm 
Warning Stickers 


SYSTEM 3 

Includes: 

1 x Mam Controller 

1 x Remote Reed Switch 

1 x Remote PIR Movement Detector 

1 x Remote Keypad 

Plus 4 Bonus Large Alarm 

Warning Stickers 
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Nicad Battery 
Super Sale! 

Definitely Auatrwile'a toweat 
prteea on quality Nlcad9l 




Normally 

1-9 

10+ 

metre. 


Par m 

10m up 

8 5020 

AA 500 mAH 

$B.J 

$2.50 

$2.20 

W 0550 

1.6mm (1/16") 

$2.95 

$2.70 

8 5021 

AAA 180 mAH 


$3.50 

$3.20 

W 0552 

3.2mm (1/8") 

$3.45 

$3.15 

8 5022 

*C* 1-8 AH 

$1 Xoo 

$7.50 

$6.oo 

W 0554 

6.35mm (1/4") 

$5.io 

$4.55 

8 5023 

D‘ 4 AH 

$yU 

$12 00 

$11 00 

W 0556 

9.5mm (3/8") 

$5.75 

$5.15 

8 5024 

Super Heavy Duty 

9V 

$u\ 

$1250 

$1150 

W 0558 

12.7mm (1/2") 

$6.45 

$5.80 






W 0560 

19mm (3/4") 

$0.85 

$ r .95 


Rubberised Commercial Grade 

Heatshrink Tubing 

(Shrinks approx 50%) The heat from your soldering iron 
barrel is all that is required with this tubing. Sold by the 



Bargain Hobby 
Packs 


Mixed selection ✓ 

of above normally $*p05 


W 0567 A Bargain 


$4.oo 


Microphone’s Prices Slashed in Half 

Uni-Directional Cardiold Omni Directional 


Economy Parts Cases 


Recommended for vocalist, public address 
& general purpose entertainment use. 
Frequency res: 20Hz-15KHz 
Impedance: 600 Ohm Inc 6M 
lead with phone plug and 
wind screen. 

Uses 1.5V 
AA battery. 


C 0360 


$30£>$19 


.75 


Twin Jumbo 
Cable 


Attention Audiophiles! 

Optimise Your Sound System With 
This Oxygen-Free Cable 

Twin Mega 
Jumbo Cable 1 



Recommended for recording & eminently 
suited for wide angle sound pickup ie: 
choirs, orchestras, etc. 
i Frequency res: 50Hz-18KHz 
Impedance: IK Ohm Inc 6M 
lead with 6.5mm phone plug anc^ 
wind screen 
Uses 1.5V 
A A battery. 

C 0365 


Just the shot for all those ‘bits 
and pieces' laying around! 
Available in three nifty sizes. 
Complete with partitions to 
custom make your own 
compartments. 


204 x 16 AWG. 


(PER 
16m ROLL 


504 x 12 AWG 

W 0136 Normally $5&00 

This Month $45 


PER 

16m ROLL 


W 0138 Normally $£0C< 

Thl» Month $20 

High Quality Oxygen Free Copper 
Audio Leads 


All P1ug9 and Connectora Gold Ptatad 

P 0436 1 RCA/1 RCA 1.8m $9 .50 
P 0440 2 RCA/2 RCA 450mm $11 
P 0442 2 RCA/2 RCA 900mm $12 
P 0444 2 RCA/2 RCA 1.8m $13 .50 
P 0446 2 RCA & Earth Lug each end 900mm $16 
P 0446 2 RCA & Earth Lug each end 1.8m $19 .50 



0246 15 Way (260x175x43mm) $10 .50 
H 0247 6 Way (210x110x44mm) $5 .25 
H 0248 5 Way (175x95x38mm) $3 .50 

MU Metal Shielded Audio 
Transformers 


Microphone Type: Primary: 200 Ohm 
Secondary: 50K Ohm. A high quality item 
eminently suited to mixers. PA amplifiers 
and where an ultra low "hum" pickup 
level is desired. 

M 0701 Normally 

This Month Only $25 


10 


1.00 


up $23 
160 Watt 6 



Bridging/Isolating Type: Use for coupling 
audio modules. Prevents earth loops, 
hum etc. Essential coupling device where 
DC isolating is required. Nominal 
impedance ratio 10K: 10K (1:1). 

M 0702 Normally $34 r„ 

This Month Only $25 .00 

10 Up $23.00 


Triaxials 


Includes mounting hardware and cable 
• High performance 6” x 9” 3-way speaker • 
Power handling 160 watts max • 4 Ohms 
impedance • Dome tweeter • Hi-grade 
barium ferrite magnet • Frequency response 
50 to 22.000Hz 


C 9334 


$136Tos $99 oo 



High Performance 2 Way Flush 
Mounting Full Range 60W Speaker 
System 


Highly racommandad. I found It difficult to pick tha 
difference batwaan tha Altronlca C 0880, tha Amarlcan 
Sonanca and Boaton Acouatlc Syatama, both coating 
around $600 a pair" 

— John Nagua laadlng WA Audiophile 


Superb Dome Tweeter 
Bargain of 1991 
Less Than Vi Price! 


Dome Tweeter With Ferro Fluid 
60 Watt Max. Power. Silky smooth 
frequency response 1.5Hz to 20kHz 
Wide angle dispersion Massive 
power handling capacity. Diam. 
94mm High spectrum. Purity. 
Incredible low price! 



C 3012 


$203 


.50 


This Month $12 .00 
10 up $10 .00 


Building that extension? What great 
speakers to install. Designed to install 
into ceilings or walls this slim profile 
attractive speaker system/grille assembly 
will compliment any sound system. 

Once installed the finished unit blends 
beautifully into any decor. (The grille 
assembly can be painted over in the 
same finish as walls or ceilings if 
required). 

Installation is simplified by the use of a 
mounting frame (which could be installed 
during construction) which the speaker 
assembly attaches to. Full mounting kit 
(even screws) supplied. 

C0880 $>25 oo M 
This Month s Special $99 .00 ea 



IMif 

F.ont Grille Not lllustated. 


Plasma Lamp^ 
Display M 

Amazing! Pulsating high 
voltage plasma discharge 
continually changes shape 
and direction. Mode 
selectable to either fingertip 
control or sound activated. 

For example, from voice or 
sound system Provides 
endless fascination as it 
sizzles and arcs. Supplied 
complete with mains 
adaptor. 

A 0120 Normally $109 

This Month Only $99 



Portable Gas 
Soldering 
Iron 


Ideal Christmas gift! No more 
messy and dangerous extension 
cords running out to the car 
because this iron is completely 
portable. Uses cigarete lighter 
gas Tip temperature variable up 
to 400°C (or equivalent to 10 - 
60 watts). Range of tips 
available. 


T 2460 


$ 39.95 
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PCB 
Shorts 
Locator 

FIND THOSE 
ELUSIVE 
SHORTS ON 
PCBt.SAVE 
HOURS OF 
FRUSTRATION 
WITH THIS 
EXCELLENT KIT. 


Here is a simple circuit to help ycu 
locate shorted tracks on printed circuit 
boards by means of a varying audio 
tone Multitude of uses — Testing 
motor and transformer windings and 
heating elements etc 


K 2650 


$29 >s 


* 


Electronic Die 

IMPRESS YOUR FRIENDS WITH 
TRENDY TECHNOLOGY 

How many times have you opened up 
that favourite board game to find that 
someone has pinched the dice? In that 
case, why not build this electronic die 
which uses just two CMOS IC's? It 
simulates the roll of a real die and even 
turns itself off. 

K 1140 $29.50 



Laboratory Power 
Supply K 3300 $195.00 



Transistor FET & 
Zener Tester 

EVERY BUDDING ENTHUSIAST 
OR SERVICE TECHNICIAN 
NEEDS ONE OF THESE. 

New updated circuit incorporates 
facilities for testing transistors FET's 
and Zeners etc v 


1GHz Digital 
Frequency Meter 

HURRY STOCKS LIMITED AT 
THIS PRICEI SAVE $50 

• Professional machined and screen 
printed red perspex front panel »Ersy 
to assemble & construct • No special 
tools required • Bright Hewlett Packard 
8 digit display • Electronic switch 
latching • High performance IC s • 

High quality components 


Bridge Adaptor for 
Stereo Amplifiers 

TURN YOUR OLD BEATEN UP 
AMP INTO A MONSTER FOR 
NEXT TO NOTHING 

With this simple circuit it is possible to 
make any stereo amplifier deliver four 
times its single channel power into a 
single load Tt uses just one economy 
integrated circuit and a few other 
components Full connection details 
supplied with the kit 

K 5565 $15 .95 

Four Digit 
Combination Lock 

Operates from 10-30VDC 
(or 8xAA ceils) 


1000 s NOW IN SERVICE IN 
UNIVERSITIES. COLLEGES. 
INDUSTRIES AND THE HOME WORK 
BENCH THROUGHOUT AUSTRALIA. 

Our superb version incorporates the 
latest refinements and is now housed 
in an attractive, tough "ABS" 
instrument case This all new compact 
version has been made possible by use 
of a high efficiency toroid power 
transformer So you win four ways - 
less heat, less weight, greatly 
enhanced appearance and easier to 
build 

Sub-Woofer Adaptor 


K 2527 Now 


$45 


.00 


B« quick llmllod quantities. 





Fits easily to 
std electrical 
swithplate cat 
P 8040 Use with 
electric door 
strike/release 
cat S 4930 


This simple 4 Digit Combination Lock 
uses only 3 IC's. and is bound to prove 
useful in many applications Such as 
accessing alarm systems, electronic 
doors, ignition killers or just about 
anything that comes to mind 


K 2515 


K 1925 $39.95 


GET AN AMAZING e 
BASS improvement! 

FROM YOUR STEREO! 

SYSTEM. 

This fantastic adaptor 
simply samples" your 
stereo amp output and 
provides a single 
channel output to feed a 
separate sub-woofer 
amp Unwanted audio 
spectrum is 
removed with 
the Frequency ^ 

Control (cut-off 
threshold ^ 

adjustable 60- 
130Hz) 

Also includes an out of phase" output 
enabling the use of stereo amp in a 
bridge configuration for those who really 
want to rattle the floorboards 


K 5560 


$29 


95 


Studio 200 Series 100 Watts Per Channel Power Amplifier 

The sound quality and overall specifications of this amplifier will compliment any sound system The overall mechanical 
design and pre-drilled chassis means that this kit virtually falls together and should only take the average constructor about 
6 hours to build Why pay hundreds of dollars when you can build it yourself and end up with a quality professionally 
finished amplifier? 

FEATURES: In-Built speaker protection. Toioidal Transformer (Low Hum). Black Satin Finish. Low leakage power supply 
capacitors. Housed in Rugged Custom Chassis 


K 5010 


$425.i 


Fruit Machine 

WIN WIN WIN 

WARNING THIS KIT IS VERY 
ADDICTIVE. 

This novel kit works just like a real 
poker machine but without the expense 
of losing money. It has a jackpot and 
five other winning combinations 

GREAT AT PARTY’S 

K 1160 $35 .00 



Studio 200 Stereo Control Unit 



The Studio 200 Stereo Control unit is companion to the studio 200 
stereo power amplifier (and other power amps) It features slim 1u 
rack mount profile, treble, steieo mono switch and volume control 
Inputs include phono, tuner. VC R A tape Virtually all components 
mount on PCB's. making assembly and construction a breeeze 
Altromcs kit includes fully professionally punched and printed panels 

Buy Both Kits For 
$599 and Save * sois 


$229 


.00 


ASTJWDJO 

174 Roe St. Perth W.A. 6000 Phone (09) 328 2199 
PHONE TOLL FREE 008 999 007 

MAIL ORDERS C/- P.O. Box 8350 Stirling Street PERTH W.A 6849 


HEAVY HEAVY SERVICE — All orders of lOKgs or more must travel Express Road — Please 
allow 7 days for delivery. $12.00 to lOKgs. $15.00 over lOKgs 

INSURANCE — As with virtually every other Australian supplier, we send goods at 
consignees risk. Should you require comprehensive insurance cover against loss or 
damage please add $1.00 per $100 of order value (minimum charge $1). When phone 
ordering please request "Insurance” 

TOLL FREE PHONE ORDER — Bankcard. Visa. Mastercard Holders can phone order toll 
free up to 6pm Eastern Standard Time Remember with our Overnight Jetservlce we deliver 
next day. 


ALTRONICS RESELLERS Chances are there is an Altronic Reseller right near 
you — check this list or phone us for details of the nearest dealer 
Blue Ribbon Dealers are highlighted with a ■ These dealers generally carry a 
comprehensive range of Altronic products and kits or will order any required item for 
you. 


STANDARD DELIVERY A PACKING CHARGE $5 50 to IKg, $8 1Kg-5Kg AUSTRALIA 
WIDE — We process your order the day received and despatch via. Australia Post. Allow 
approx 9 days from day you post order to when you receive goods 
OVERNIGHT JETSERVICE Up to 3Kg is $10.00. 3Kg to 5Kg is $28.00 — We process your 
order the day received and despatch via Overnight Jetservlce Courier for delivery next day 
Country areas please allow additional 24-48 hours. 

WA COUNTRY ALBANY BP Electronics ■ (098) 412681 Micro Electronics (098) 412077 BUNBURY Micro Electronics (097) 216222 ESPERANCE Esperance Communications (090) 
713344 KALGOORLIE Todays Electronics ■ (090) 215212 MANDURAH Lance Rock Retravision (09) 535 1246 Micro Electronics (09) 5812206 PORT HEDLAND Ivan Tomek Electronics 
(091) 732531 ROCKINGHAM TV Joe's (09) 5271806 NT ALICE SPRINGS Farmer Electronics (089) 522388 DARWIN Ventronics (089) 853 622 VIC All Electronic Components (03) 
6623506 The Electronic Component Shop ■ (03) 6706474 BORONIA Ray Cross Electronics ■ (03) 7622422 CHELTENHAM Talking Electronics (03) 5842386 CROYDON Truscott 
Electronics ■ (03) 7233860 PRESTON Preston Electronics ■ (03) 4840191 COUNTRY BAIRNSDALE LH & LM Crawford (051) 525677 BALLARAT Ballarat Electronics (053) 311947 
BENDIGO KC Johnson ■ (054) 411411 MILDURA McWilliam Electronics (050) 236410QLD Delsound PL ■ (07) 8396155 NEWSTEAD ECQ Electronics (07) 2541153 WEST END B A S. 
Audiotronics (07) 8447566 WOODRIDGE David Hall Electronics ■ (07) 8082777 MAROOCHYDORE MALS Electronics ■ (074) 436119 MARYBOROUGH Keller Electronic (071) 214559 
PIALBA Keller Electronics (071) 283749 ROCKHAMPTON Access Electronics (East St.) (079) 221058 TOWNSVILLE Super Solex ■ (077) 724466SA Force Electronic* J (08) 2125505 
BRIGHTON Force Electronics ■ (08) 3770512 CHRISTIES BEACH Force Electronics ■ (08) 3823366 FINDON Force Electronics ■ (08) 3471188 HOLDEN HILL Force Electronics ■ (08) 
2617088 LONSDALE Force Electronics ■ (08) 3260901 ENFIELD Aztronics ■ (08) 3496340 COUNTRY WHY ALLA Eyre Electronics (086) 454764TAS HOBART George Harvey ■ (002) 
342233 LAUNCESTON George Harvey ■ (003) 316533NSW David Reid Electronics ■ (02) 2671385 SOUTH Sheridan Electronics (02) 2817727 SMITHFIELD Chantronics (02)6097218 
COUNTRY COFFS HARBOUR Coffs Habour Electronics (066) 525684 NEWCASTLE Novocastrian Elect.Supplies (049) 621358 WARNERS BAY Vilec Distributors (049) 489405 
WINDSOR MAE Elect, and Communications (045) 775935 WOLLONGONG Newtek Electronics ■ (042) 271620. 
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Circuit & Design Ideas 

Interesting circuit ideas from readers and technical literature. While this material has been checked as far as possible for feasibility, the circuits 
have not been built and tested by us. We therefore cannot accept responsibility, enter into correspondence or provide further information. 


Sweep oscillator 

Wanting to check the frequency 
response of some audio amp filters I had 
built, I came up with this low cost sweep 
oscillator to use with my CRO. 

Transistors Q1 and Q2 form a linear 
ramp wave oscillator which is buffered 
by ICla to prevent the loading affecting 
it. IClb is the control amp whose output 
voltage is converted into frequency by 
IC2, which is wired up to produce a sine 


wave (pins 13-14). VR1 varies the DC 
level on IClb’s positive input, to set the 
centre frequency, while VR2 adjusts the 
gain to set the sweep width. Trimpot 
VR4 controls the final output level. 

I found it best to keep this output low, 
as the output drops off with the higher 
frequencies. 

Setting up is best done on the highest 
frequency range, with VR1 set to mid¬ 
way and VR2 to half way or more. Set 


the CRO timebase to 1ms per division, 
and adjust its trigger level so that the 
trace starts just on the edge of the screen. 

Then adjust trimpot VR3 so that one 
sweep of frequencies occupies the full 
width of the screen. My oscillator was 
built on strip-board and cost about $30. 
It works well. 

Peter Buckman, 

Boggabri, NSW. $40 



Turbo timer 

Turbo timers allow the engine to con¬ 
tinue running for a short time to cool 
down, even after turning off the engine 
and withdrawing the ignition key. I use a 
555 IC circuit as a turbo timer on my 
four wheel drive diesel Jackaroo. 

The homemade version cost me 
roughly one tenth the price of a commer¬ 
cial unit. When the ignition is first 
turned on, diode D2 allows current to 
flow to the relay. 

The relay activates the fuel pump, 
opening the fuel solenoid valve so that 
the vehicle can be started. The TGN’ 
voltage continues to hold the relay on 
until the ignition is switched off. 

Turning the switch off makes C3 
deliver a negative pulse to the trigger 
(pin 2) of the 555, which makes its out¬ 
put (pin 3) go high. 

This provides the power which con¬ 
tinues to hold on the relay. Pin 7 now no 


longer provides a discharge path for 
capacitor Cl or C2 (whichever has been 
selected by switch SI), so the capacitor 
begins to charge via resistor R2. When 
the voltage at pin 6 is high enough, it re¬ 
sets IC1. 

With the timing period now complete 


the relay is released, and so the solenoid 
valve closes and stops the engine. The 
length of time the engine continues to 
run can easily be adjusted by varying R2 
as well as Cl and C2. 

N.C. Albrechtesen, 

Miriam Vale, Qld. $35 
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Temperature controller 

This circuit uses transistor Q3 to both 
heat and sense the temperature at the 
same time. IC1 (TL081) compares the 
base emitter voltage of Q3 with the set- 
point determined by RV1, and turns the 
current on or off as appropriate via Q1 
and Q2. Resistor R1 causes an Ie of 
about 1A — other values could be used 
for different currents, e.g., 18 ohms 


Car vandalism detector 

This circuit is the product of consider¬ 
able research into the problem of detect¬ 
ing vandalism around the boot area of a 
car, while providing reasonable im¬ 
munity from the false alarms from jet 
aircraft, noisy cars and heavy rain, etc, 
which seem to plague commercial vibra¬ 
tion detectors. The unit is mounted 
beneath the rear parcel shelf, and uses an 
electret capacitor microphone to listen 
for the characteristic fast rise-time, high- 
frequency sounds of coins on paintwork, 
badges being prised off and the like — 
as well as operation of the boot and rear 
door looks. However, it ignores low fre¬ 
quency sounds and those which increase 
in loudness relatively slowly, which are 
the source of most false alarms. 


would give about 250mA. LED1 
switches on when the circuit is heating. 

The only disadvantage with the circuit 
is the need for a second (negative) stable 
supply, but this is not too onerous these 
days. The circuit has performed satisfac¬ 
torily for over five years without any 
problems, maintaining (50 +/-0.2) 0 over 
many measurements in that period. 

Possible modifications to the circuit 
could include mounting the TIP31 on the 


thermal mass being controlled, as it dis¬ 
sipated heat at the same time as the 
2N3055. Alternatively, you could 
replace the TIP31 with a second 2N3055 
and mount one transistor on each side of 
the mass. 

The circuit was adapted from a design 
by Neil Dvorak, published in Electronics 
Australia for March 1976. 

R.W. Phelps, 

Femtree Gully, Vic. $35 
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Construction Project , 


SSB RECEIVER FOR THE 
80M AMATEUR BAND ■ 2 

In this second and final article describing a simple SSB receiver for the 80-metre amateur band, 
the author covers etching the printed board, making the metal case, putting it all together and finally 
the testing and alignment of the completed receiver. 



An inside view of the receiver showing some of the PC board and the rear of the 
front panel. Note that the S-meter is cemented to the back of the panel. 


by LEON WILLIAMS, VK2DOB 

The printed circuit board is doubled 
sided, however the top forms a ground 
plane and is continuous apart from com¬ 
ponent lead clearance holes. Where a 
component lead is connected to ground 
it is soldered directly to the top copper 
side. This technique aids in stability and 
also makes the track work simpler. 

There are many different ways to 
produce PCB’s, but the following 
method is inexpensive and simple and 
produces a professional looking PCB. 

Firstly cut the blank PCB to size. 
Then place the track side pattern onto 
the cut board, holding it in place with 
small pieces of adhesive tape. With 
a sharp pointed object, such as a scriber, 
press through the pattern — making in¬ 
dentations in the copper at each hole 
position. 

When all the holes have been marked, 
remove the pattern and clean the copper 
surface to remove any dirt or grease. 
Using a resist pen draw onto the copper 
the tracks according to the pattern. 
When the resist is dry cover the other 
side (groundplane) with something to 
stop the etchant from etching this side. I 
have used plastic packing tape with 
good results. You could use resist, but 
this would be wasteful. 

Once this is done, etch the board in 
the usual way. After etching, clean off 
the resist and remove the tape. Drill the 
board using the marks made before as 
centres. Some of the holes will need to 
be larger than normal to mount the 
coils. While at this stage drill 4 holes in 
the comers for the mounting screws. 

Now, using a large drill, enlarge the 
area around the holes on the 
groundplane side where component 
leads are not soldered to the lop. This 
requires a little patience and reference 
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to the wiring/overlay diagram of Fig.3, 
where the only holes that don’t need en¬ 
larging are those marked with a dot. 

A spray of clear PCB lacquer will en¬ 
hance the appearance of the completed 
board, but is not compulsory. 

Winding the coils 

There are five coil assemblies in this 
receiver, with a total of nine windings. 
They are all wound on 5mm coil as¬ 
semblies, each comprising a former, a 
6-pin base, a can and a slug. 

The first step is to glue the former 
into the base. Then using 0.2mm 
diameter enamelled copper wire, wind 
the number of turns between the 
pins as shown in Table 1, for the respec¬ 
tive coil winding. 

I have found that the easiest and 


quickest method is to solder the end of 
the wire into the start pin, wind on the 
required turns and while holding the 
turns tight, cut off the excess wire and 
solder the end to the end pin. This can 
be made easier if you melt some solder 
on the pins beforehand. The enamel can 
be removed by heating the end of the 
wire with the soldering iron. 

Remember to glue the windings so 
that they cannot move. This is 
especially true of the VFO coil L5. I 
used ‘Tarzans Grip’ to both mount 
the former to the base and also to 
secure the windings. 

Assembling the PCB 

Place the components on the PCB fol¬ 
lowing the layout of Fig.3. As men¬ 
tioned before the PCB is doubled sided. 






TABLE 1 


COIL WINDING 
DATA 


Winding 

Start 

Pin 

Stop 

Pin 

Turns 

LI 

1 

5 

3 

L2 

2 

6 

26 

L3 

5 

6 

26 

L4 

2 

1 

20 

L5 

1 

5 

30 

L6 

1 

5 

26 

L7 

2 

6 

8 

L8 

1 

5 

26 

L9 

2 

6 

10 


1 

f - 

o 

\ 

o 

2 

3 

° c 

) ° 

4 

5 

O 

O 

- J 
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(Former and pins 
viewed from above) 


with the top side being a groundplane. 
Component leads soldered to the top 
side are marked with a doL 

Some leads are soldered to the bottom 
tracks as well as the groundplane. This 
provides a ground connection for com¬ 
ponents with leads that cannot be 
soldered to the top, such as the 
electrolytics. The coil cans are soldered 
to the top only, to allow them to be 
removed easily if required later. 

The mounting procedure should be in 
this sequence: resistors, PCB pins, 
diodes, non-polarised capacitors, 
polarised capacitors, coil formers, crys¬ 
tals, and finally the transistor and in¬ 
tegrated circuits. 

As you mount the polarised com¬ 
ponents, double check that you have 
them in the right way. The CA3028 is a 
8-pin round package and pin 8 is direct¬ 
ly under the tab. Mount the crystals 
close to the board, and make the leads 
of the capacitors in the RF section as 
short as possible. 

Note that it is important that all com¬ 
ponents be mounted and soldered 
before power is applied, because some 
components get their earth connection 
from other adjacent components. 

Making the case 

While it is possible to purchase a 
ready made case suitable for the 
receiver, they have become rather ex¬ 
pensive. To continue the ‘homebrew* 
theme, I am going to describe an easy 
method to produce a cheap, easy to 
make and good looking case. 

You will need to obtain a 400 x 
400mm sheet of 1mm thick aluminium, 


and a 320mm length of 10mm X 10mm 
aluminium angle. As well you will need 
some basic tools, which should be 
found in any workshop. 

Mark out the sheet as shown in Fig.4 
and cut out the two pieces. Note that 
there are only two bends in the base and 
two in the lid, forming two ‘U* shapes. 
The bends are made by placing two 
pieces of angle iron in a vice, forming 
extended jaws. 

The cut out pieces of aluminium are 
placed between the pieces of angle iron 
and carefully aligned so that the bend 
marks meet with the top of the angle 
iron. The vice is then tightened and the 
aluminium is bent over by hand and 
then formed to a right angle by gently 
hammering it while using a piece of soft 
wood between the hammer face and 
the aluminium. 

When the metal is bent, cut the 
aluminium angle in half and place it 
along each edge on the inside of the 
base. With the upright side of the angle 
flush with the edge of the base, drill two 
holes through both pieces. Then using 
either self-tapping screws or pop rivets, 
mount the angle to the base. This angle 
strengthens the base and provides a 
point for the lid to be attached. 

Now that you have got your case you 
will need to drill the holes. Fig.5 shows 
the layout for the front and rear panels. 

As well, four holes are required to 
mount the PCB, four holes to secure 
the lid, four holes for the rubber feet, 
and a pattern of holes in the right 
side of the lid towards the rear to suit 
the loudspeaker. 

With all the drilling done, check that 



A close up view of the top of the PC board , to guide you in its assembly. Use it in conjunction with the wiring/overlay diagram 
shown overleaf. Note that the leads of some components are soldered to the ground plane copper on the top of the board. 
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Fig.4: For those who wish to make their own metal case, here are the dimensions 
for the base and lid sections. Both pieces are cut from 1mm aluminium sheet 


SSB Receiver 

all the edges and holes are clean and 
free of burrs. 

To give the case a good appearance, 
the lid should be spray painted. I chose 
matt black for the colour, but this is a 
matter of personal preference. 

Before spraying, prepare the surface 
by using a wire brush or fine sandpaper 
in long even strokes over the surface, 
starting and finishing off the edges. 

This rids the surface of scratches 
which may have been caused during 
construction. Finish off by scrubbing 
the surface with a plastic scouring pad 
as found in the kitchen, and wiping over 
with a clean rag. Once this is done spray 
paint the lid, and when dry apply a thin 
coat of clear lacquer. 

The front and rear panels are prepared 
in the same way. This time however 
spray the panels with a light coating of 
clear lacquer. 

Using rub-on lettering place the labels 
for the controls on the front panel. Then 
give both the front and rear panels a 
final coat of clear spray and let to dry. 

Wiring up 

Wiring the receiver is straightforward 
and should not provide any difficul¬ 
ties. Start by mounting the pots, 
meter and switch onto the front 
panel, and the banana sockets, head¬ 
phone socket and antenna socket on the 
rear panel. Place an earth lug under the 
nut of one of the mounting screws of the 
antenna connector. 

The S meter is placed through the 
cutout and held in place by a small 
amount of silicone adhesive, between 
the rear of the front panel and the bot¬ 
tom of the meter. TTie loudspeaker is 


mounted by placing a ring of silicon ad¬ 
hesive around the outside of the 
loudspeaker and placing it on the inside 
of the lid until the adhesive cures. 

The PCB is mounted using four 
12mm brass standoffs and 3mm screws 
and nuts. The wiring is then done using 
small hookup wire, ribbon cable for the 
controls, and a small piece of shielded 
cable for the antenna connection. The 


PCB pins allow easy connection to the 
PCB without having to turn it once 
mounted. The ground connection for the 
power supply is made by soldering 
directly to the groundplane. 

Remember to keep wiring neat and 
away from the VFO components. Allow 
enough wire for the loudspeaker so that 
the lid can be removed easily. Use a 
multimeter to identify the pins on the 



And here is the actual size PC board pattern, for those who wish to make their own. 
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Fig.5: Use this drawing as a a guide to driiling the holes in the front and rear panels 
and also when you're adding the rub-on lettering. 


headphone socket. The idea is to be able 
to plug in stereo headphones, cut off the 
speaker and drive the headphones in 
parallel and revert back to the speaker 
when the headphones are unplugged. 

The RF gain control is wired so that 
maximum gain is obtained with the con¬ 
trol in the fully clockwise position. C8 
is soldered directly to the lugs of VR2. 

The tuning scale is a piece of 80mm 
diameter white card, glued to a piece of 
aluminium sheet of the same dimen¬ 
sions. A hole is drilled in the middle and 
held in place by the main tuning con¬ 
trol nut and washer. Apiece of thin clear 
plastic or perspex is cut to shape to form 
a pointer, with a line scribed down the 
middle. 

This is drilled to clear the tuning con¬ 
trol spindle and glued to the large knob. 
This scheme allows the tuning scale to 
be removed easily if it gets damaged or 
needs recalibrating. 

Testing & alignment 

With the wiring completed, check 
your work over one more time. Turn 
the volume control fully anti-clockwise, 
the RF gain fully clockwise, the two 
tune controls half way, VR3 half way, 
VR6 fully anti-clockwise and VC1 
half meshed. 


Connect a power supply of between 
12 and 15 volts DC to the banana sock¬ 
ets and turn on the power. Measure 
some voltage points around the circuit 
to check that they are near to those on 
the circuit diagram. If not, switch off 
and check for construction errors such 
as components in the wrong way or bad 
soldering joints. If all is OK, turn the 
volume control up and a hiss should 
come from the speaker. 

So far so good; now we will do the 
initial adjustment of the VFO. Make 
sure that the receiver has been turned on 
for at least 30 minutes to ensure that the 
VFO has reached stability. 

I will assume that you have a frequen¬ 
cy counter for this exercise, but it is 
possible to do the alignment another 
way. This will be discussed in more 
detail when we calibrate the main 
tuning dial. 

Connect the counter to the VFO out 
terminals and turn the main tune control 
almost fully anti-clockwise. Adjust the 
slug in L5 until the counter reads 
4.505MHz. Now move the main tune 
control almost fully clockwise and ad¬ 
just VR3 for a reading of 4.295MHz. 
Verify that the fine tune control varies 
the frequency by about plus and minus 
2kHz. Place the counter on pin 7 of IC3 


and adjust VC1 for a reading of 
8.0008MHz. 

Connect a signal generator to the an¬ 
tenna connector with a frequency of 
3.6MHz. If you don’t have a generator, 
you could wait until night time and con¬ 
nect up an antenna to receive on-air sig¬ 
nals. Another trick I have used during 
the day is to bring the receiver close to a 
television set that is turned on. 
Televisions are notorious for causing in¬ 
terference to 80M receivers, but in this 
case they can be helpful. 

Rotate the main tuning control until 
you can hear a strong tone from the 
speaker. This should occur with the tune 
control at about half way with a 
3.6MHz signal. Adjust L2, L4, L6 and 
L8 for maximum audio output. This 
should coincide with a maximum read¬ 
ing on the S meter. 

If the S meter needle goes off scale, 
adjust VR6 to bring it back on scale. If 
the needle goes backwards, reverse the 
connections on the rear lugs. 

Also if the input signal is too large, it 
will be difficult to see variations in S 
meter readings as the coils slugs are 
moved up and down to obtain maxi¬ 
mum gain. In this case decrease the 
coupling between the generator and 
the receiver. 

Now that you are receiving a sig¬ 
nal, you can peak L2 at around 
3.55MHz and L3 at around 3.65MHz. 
This should give a fairly flat response 
across the band. 

Ensure that the slugs in the coils are 
held in place and won’t vibrate from 
their position. This can be done by plac¬ 
ing a small length of string elastic 
(minus the outer cotton coating) into the 
former before screwing in the slug. 

Try out the RF gain control by turning 
it anti-clockwise. You should see the S 
meter needle move up the scale and also 
hear the background noise decrease. 
Turning it fully anti-clockwise will al¬ 
most totally cut off the IF amplifier, so 
that even the strongest signals are only 
just audible. 

We initially adjusted the BFO fre¬ 
quency to 8.0008MHz. This frequency 
can be varied by adjusting VC1. I 
recommend that you experiment with 
this value to obtain the best perfor¬ 
mance, as different crystals may exhibit 
slightly different characteristics. 

One way to maximise the USB rejec¬ 
tion is to tune across a steady CW sig¬ 
nal, such as from a signal generator. As 
you tune across the signal a high fre¬ 
quency tone will be heard, and this will 
get lower in frequency as you get closer 
to zero beat. 

At zero beat, that is where the signal 
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SSB Receiver 

in the passband of the crystal filter is the 
same frequency as the BFO, no audio 
signal will be heard. Once you tune past 
zero beat the tone will increase in fre¬ 
quency. 

As this is now the upper sideband, the 
level should be much lower. VC1 is ad¬ 
justed to obtain minimum USB signal 
compared to the LSB level while main¬ 
taining acceptable audio quality. 

This process is much easier to under¬ 
stand when you actually do it than it is 
to explain here on paper. 

There will be some level detected in 
the USB because this is not an ideal 
crystal filter — but it is pretty good 
just the same. If you are really keen, 
you could experiment with the values 
of C20 to C23 to see if you can improve 
the performance of the filter. 

We are just about finished the align¬ 
ment process; the only job left is to 
calibrate the main tune dial. Remove 
the main tuning knob and replace it with 
one of the other knobs. 

Before you put it on, you need to affix 
a temporary pointer to the knob about 
30 millimetres long. This can be just 


about anything, as the pointer is used 
only as a guide to draw marks on the 
dial and then be replaced with the 
original knob. 

Rotate the fine tune control to mid 
position and adjust the position of the 
knob so that the pointer is vertical. Set 
the signal generator to 3.5MHz and 
rotate the knob until you zero beat 
the signal. Place a small pencil mark on 
the dial at the end of the pointer. In¬ 
crease the frequency in steps, say 
10kHz, and mark each one until you 
reach 3.7MHz. 

If you don’t have a signal generator 
but you have a frequency counter, make 
the same marks starting with the VFO at 
4.5MHz as measured at the VFO out 
pins on the PCB, until you reach 
4.3MHz. 4.5MHz represents 3.5MHz 
and 4.3MHz represents 3.7MHz. This 
relationship is not exactly correct, as 
the IF frequency is not precisely 
8MHz but about 800Hz higher. How¬ 
ever this can be ignored for this pro¬ 
cedure. 

Once the pencil marks are completed, 
remove the dial and either use rub-on 
lettering or an ink pen to highlight the 
increments and add the frequencies 3.5, 
3.55,3.6,3.65, and 3.7MHz. 


Once done, return the dial to the front 
panel and refit the original knob with 
the attached pointer. It may be neces¬ 
sary to loosen the main tune nut to align 
the marks with the line on the pointer 
and then retighten. 

The S meter has not been calibrated to 
display S units, as this is a little difficult 
to do and was not thought to be worth 
the effort. VR6 is simply adjusted for 
about full scale on the S meter when 
receiving a very strong signal. If a dif¬ 
ferent meter is used, R24 will have to be 
changed to suit. 

There is some drift in the VFO after 
turn-on, and this is a normal occurrence 
with free running RF oscillators. I did 
experiment with the components around 
the VFO and it appears to be mainly a 
function of the internals of the NE602. 
However it levels out after about 15 
minutes, where the rate of drift is vastly 
reduced and predictable. 

I would have normally used polys¬ 
tyrene capacitors here, but these are 
now very expensive and having tried 
them the results did not warrant using 
them over the ceramics specified. 

This now completes your new 
receiver. I am sure you will obtain many 
happy hours of listening with it. ■ 




overlay and wiring diagram for the 
receiver. The component leads and pins soldered to the 
ground plane copper are indicated with black dots. 
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50 and 25 years ago ... 

'Electronics Australia' is one of the longest running technical publications in 
the world. We started as 'Wireless Weekly' in August 1922 and became 'Radio 
and Hobbies in Australia' in April 1939. The title was changed to 'Radio, 
Television and Hobbies' in February 1955 and finally, to 'Electronics 
Australia' in April 1965. Below we feature some items from past issues. 


December 1941 

Gramophone fans: Gramophone fans 
are probably the most versatile race under 
the sun as far as radio is concerned. Their 
likes and dislikes in records alone is as 
wide and varied as they are themselves. 
And in the matter of the amplifiers they 
use, there seems no combination of val¬ 
ves and circuits too unusual for someone 
to try. 

This, of course, is as it should be. It is 
the privilege of the home-builder to make 
his own mistakes, experiments, and score 
his own successes. Few successes are 
sweeter than those with a really good 
amplifier system, at least to the man with 
an ear for sound. 

Catalinas from US: Delivery of a num¬ 
ber of Consolidated Catalina flying-boats 
ordered by the Commonwealth Govern¬ 
ment has been made. 


One of the recently delivered Catalinas 
flew non-stop for 3200 miles between a 
Pacific island to Australia in 26 hours. 
This beats the previous Southern Hemi¬ 
sphere non-stop record of 3144 miles, es¬ 
tablished by Sir Charles Kingsford Smith 
and Flight-Lieutenant C.TP. Ulm on their 
Pacific flight in 1928. 

December 1966 

High-efficiency LEDs: The efficiency 
of gallium arsenide light-emitting diodes 
has been sharply increased by a new 
fabrication technique developed by scien¬ 
tists at IBM. Diodes made with ihe new 
process typically have an external quan¬ 
tum efficiency of 6% as compared with 
previously reported values of 1% or 2%. 

The key to the performance of the 
diodes is the success of the IBM group in 
getting silicon to serve as both an N-type 
and a P-type dopant. Known as am¬ 


photeric doping, this effect has only rarely 
been observed before and has not pre¬ 
viously been applied to useful devices. 

Silicon is a deeper acceptor than zinc, 
which is commonly used as the P-type 
dopant in GaAs, so the light emitted by the 
new devices is of lower energy than that 
from Zn-doped diodes. Since the energy of 
this light is considerably less than the 
bandgap of GaAs, absorption of light 
within the diode is sharply reduced. This 
lowered internal absorption is believed to 
be the chief reason for the much higher 
external quantum efficiency of Si-doped 
diodes. 

Electronic simulation: Thousands of 
square miles of ocean and sky have been 
‘compressed’ electronically into a 40,000- 
square foot building in California, to train 
America’s hunters of hostile submarines. 
The new computer-controlled training sys¬ 
tem simulates ‘real-time’ actions of an en¬ 
tire anti-submarine warfare task force 
including ships and aircraft. 

On the local scene, the R.A.N. is plan¬ 
ning to spend $17 million on training 
models of equipment to be used at sea 
This represents the largest purchase of 
training equipment in the Navy’s history. 
More than $3 million will be spend on 
simulators of the Australian-designed 
Dcara anti-submarine missile system. ■ 


EA CROSSWORD 



ACROSS 

1. Shocking electric device 
for cardiac emergency (13). 

10. Special tape, the head 

-.(7) 

11. Definition. (7) 

12. Output of printer. (4) 

13. Said of flying using 
instruments only. (5) 

14. Main station. (4) 

17. Physical universe. (6) 

19. Frees from contaminates. (8) 


SOLUTION FOR 
NOVEMBER 



21. Bypass a section of a 
circuit. (5,3) 

22. Parallel components. (6) 

25. Said of inoperative 
computer. (4) 

26. Communication cabinet. (5) 

27. Radio user's instruction. (4) 

31. Measure of the disorder 
of a system. (7) 

32. Initiated a telephone call. (7) 

33. Temperature-measuring 
circuits. (13) 

DOWN 

2. Remove cassette from VCR. (5) 

3. Particles. (4) 

4. Is this how often krypton is 
extracted from air? (6) 

5. Producing light. (8) 

6. Brand of hi-fi equipment. (4) 

7. Distribution of electrons 

determines the- 

number. (9) 

8. Said of solution of low pH. (6) 

9. Insulated-gate transistors. (6) 

15. Security nuts get screwed up 


over these (5) 

16. Its speed is a universal 
constant. (5). 

18. Timer. (9) 

20. Aircraft with large rotor. (8) 

21. Australia's oldest university. (6) 


23. Destroys documents. (6) 

24. Room devoted to recording. (6) 

28. Component of vintage radio. (5) 

29. Physicist noted for atomic 
theory. (4) 

30. Source of UV, etc. (4) 
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r ABSOLUTE 
BARGAIN! 

SCOPE PROGRAMMABLE ALARM 
PANEL SENSATION 
6 SECTOR CONTROL PANEL 

This alarm panel has 6 separate sectors plus 6 x 24 hour 
sectors, 7 segment display on the panel to show sector 
conditions and system information. There is also a 12 
digit keypad on the front panel. Supplied with a 
comprehensive 114 page installation/service manual 
which covers everything you will ever need to know. 
Power supply to suit 16V AC, Cat MP-3021 $22.50. 12V 
1.2Ah gel battery to suit, Cat SB-2480 $20. 

Cat LA-5180 

Don't pay $399 elsewhere 
Normally $ 199.50 




Christmas price 

$149.50 

YOU WOULD BE CRAZY TO MISS THIS SPECIAL 


LAMINATOR 

Price breakthrough! 
Below $100! 

Up until now, if you wanted to purchase a 
laminating machine to laminate business 
cards, it would cost you upwards of $400. 
Jaycar is proud to announce the arrival of our 
own direct imported laminator that will not only 
do business cards, it will also laminate 
photographs as well. It's so simple to use, you 
can protect and preserve your favourite photos 
(up to 4" x 6") (100 x 150mm), business cards, 
recipes, membership cards etc. Operates on 
240V AC. Will heat up in 2-3 minutes. Come 
into any store for a demo.Cat XL-2500 

"GREAT CHRISTMAS GIFT" 

Only $99.95 

Laminating cards available. 

Business card size Photo size 




95 x 57mm Pkt 100 
Cat XL-2504 

$ 19.95 


156 x 112mm Pkt 24 
Cat XL-2505 

$ 12.95 



JAYCAR NOW STOCKS ALL 
YOUR SEAL LEAD ACID GEL 
BATTERY NEEDS 

STOCK UP NOW AT THESE CRAZY CHRISTMAS PRICES 


1A 
6Ah 
8A 

800mA 

1.2A 

2.4A 

2.7A 

6.5A 

24A 

38A 


6V 

6V 

6V 

12V 

12V 

12V 

12V 

12V 

12V 

12V 


$8.95 
$14.95 
$16.95 
$16.95 
$ 20.00 
$29.95 
$32.95 
$43.50 
$99.95 
$149.95 


Cat SB-2479 
Cat SB-2477 
Cat SB-2478 
Cat SB-2482 
Cat SB-2480 
Cat SB-2483 
Cat SB-2484 
Cat SB-2486 
Cat SB-2492 
Cat SB-2495 



f TELEPHONE ANSWERING MACHINE V 
WITH REMOTE 

Audioline 850 • Full logic micro-cassette deck • Record 
up to 50 incoming messages • Variable length outgoing 
message • * * 


5" DUAL IMPEDANCE SPEAKER 

4 Ohms and 9 Ohms Cal AS-3010^^^^ 

Normally $8.95 A 
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Memo 

record facility 

• Rewind play back 
and fast forward 

• Full function remote 
control for playback, 
reset, save and 
outgoing message 

AR ELECTR change 

• Telecom approved 

• 12 month exchange VPP 
guarantee 
Cat YT-7025 
Normally $139 

Christmas ^ . __ 

$129 






prices 



MINI VACUUM 
ATTACHMENT KIT 

There are so many different mini vacuum cleaners on Ihe 
markel, most ol Ihem are expensive and don't really work 
all (hat effectively. This unique product simply plugs inlo 
the end of your exisling house hold vacuum cleaner hose L ~ 
and away you go. Supplied wilh: 

• an adaptor to suit all vacuum cleaner hoses 423^ 

• 1 x 80cm clear flexible tubing 

• 1 x straight and curved extension pipe 

• 1 x oval brush # 

• 1 x round brush 

• 1 x crevice tool. 

Great for cleaning computers, typewriters, 
office machines, stereo and video 
equipment etc. 

Cat XV-5060 _ 

ALL THIS FOR ONLY $1 4.95 
ATTRACTIVELY GIFT BOXED 


HAS MOVED 

from 115 Parramatta Road 
Concord to 
6 LEEDS STREET 
RHODES NSW 2138 
Larger warehouse and full 
showroom 
NEW PHONE NUMBER 

(02) 743 5222 

NEW FAX NUMBER 

(02) 743 2066 

NEW MAIL ORDER HOTLINE 

(02) 743 6144 

ORDER LINE 

008 022 888 



CAR 


CAR 

CAR 

'CAR 

'CAR 

'CAR 

'CAR 

'CAR 

'CA£ 

'CAR 

'CAR 

'CAR 

'CAR 

l/C^R 

/CAR 

/CAR 

[/CAR 

|/CAP 

|/CAR 

/CAR 

/CAR 

/CAP 

/CAP 

/CAF 

/CAP 

/CAR 

/CAF 

/CAF 

/CAF 

/ CAF 

/CAF 

/CAF 

/CAF 

/CAP 

/CAF 

/CAF 

/CAB 

/CAP 

/CAF 

/CAF 

/CAP 

/ CAF 

/ CAF 

/CAR 

/CAR 

/CAP 

/ CAP 

/CAP 

/CAF 

/CAR 

/CAF 

/CAF 

/CAP 

/CAR 

/CAP 

/CAF 

/CAP 

/CAF 

/CAF 

/CAF 

/CAF 

/CAF 

/CAF 

/CAP 

/CAF 

/CAF 

/CAF* 

/CAF 

1/CAF 

/CAF 

1/CAF 

/CAP 

/CAF 

/CAF 

j/CAF 

YCAF 

/CAF 

YCAF 

/CAF 

YCAf 

1/CAF 

>/CAF 

YCAf 

^ ONI 


:AR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELE R ELECTRONICS JAYCAR ELECT^fjit g MAH LIU! I HflNHlli JAVUAM tiR 1 ' Mll^ JAV UMTIL 1 HUNILb JAVUAK ULL I KUN I LSmMH LLbll ft ON 

;AR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTR ON 
jJAR ELECTRONICS JAYCAR aECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTR ON 1 





















































CS JAY CAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELEC IRONICS JAYCAR ELEUI RUNIU> JAYUAn ELEU l ttUlNlOD JAT UMn cleo i numuo jm t on n clco i nuiMioo on i onn clco i numuo oni on n clco i nui^ioo on i onn clco 
CS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELEC 
CS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELEC 
CS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELEC 


WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
\YCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELEC 
WCAR ELE' 
WCAR ELE' 
WCAR ELE 
WCAR ELE 
WCAR ELE 
WCAR ELE 
WCAR ELE 
WCAR ELE 
WCAR ELE 
WCAR ELE 
WCAR ELE 
WCAR ELE 
WCAR ELE 
- WCAR ELE 
% WCAR ELE 
WCAR ELE 
■ WCAR ELE 
WCAR ELE 
: : WCAR ELE 
: WCAR ELE 
: WCAR ELE 
; WCAR ELE 
! WCAR ELE 
. WCAR ELE 
WCAR ELE 
• WCAR ELE 
. WCAR ELE 
p WCAR ELE 
f WCAR ELE 
ii WCAR ELE 
1 WCAR ELE 
1 WCAR ELE 
| WCAR ELE 
.1 WCAR ELE 
- WCAR ELE 
if WCAR ELE 
WCAR ELE 
•i: WCAR ELE 
i WCAR ELE 
t WCAR ELE 
if WCAR ELE 
WCAR ELE 
I WCAR ELE 
§ WCAR ELE 
WCAR ELE 
i i WCAR ELI 
WCAR ELI 
1 YCAR ELI 
WCAR ELI 
WCnRELI 

I WCAR ELI 
WCAR ELI 
WCAR ELI 
WCAR ELi 
- WCAREL 
..CAR EL 
WCAR EL 
,/ YCAR EL 
YCAR EL 

. . —4YCAREU 

rs 'lAYCAR F^FCTRON CS JAYCAR ELECTRONICS JAYCAR ELECTRON CS JAYCAR ELECTRONICS JAYCAR ELECTRONIC&'JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR Eli 


' FAN BARGAIN \ 

Anolher scoop bargain. This lime its qualify Sunon brand 80mm 
(31/2") 115V AC fans. Yes, Ihey are 115V, nol 240V, bul use two 
115V unils connected in series on 240V. And you can buy Iwo of 
these for less than one 240V unit and get double the exhaust 
volume. 

Volfage: ^MC^O/eOHz 

04 n PRICE ^. 


UHF ANTENNA PRICES 
SLASHED 

We were sick and tired of paying too much for antennas. We 
have found our own supplier and can now reduce the prices by 
up to 45%. But don't worry, the new ones are imported but so 
were the ones they replaced. New everyday low prices. 
Wholesale enquiries: phone (02) 747-2022. 

43 Element 

Specs - Gain: 13dB, Channels: 21-69, Frequ: 470-862mHz, 
Boom: 20mm square, Overall length: 1234mm, 

Finish: elements and boom anodised. 

Cat LT-3181 

Was $89.50 ^ - A 

NOW ONLY $49.50 v v 


CIGARETTE LIGHTER 
POWER LEAD BARGAIN 

Ideal lor running a 12 
volt appliance from 
your cigarette lighter. 

Consists of a fused 

cigarette plug 

wilh 1.4ml ot cable V . 

terminated to a 2.5mm 
DC plug. Includes 2A 
fuse. Cat PP-2008 

Was $3.95 ^ 

Christmas price $2.00la$ 


MASTHEAD AMPLIFIER KIT 

Refer Silicon Chip Aug 91. 

This masthead amplifier kit is easy to build install. It will give 
around 18dB of gain from 40MHz to 1GHz which is right across 
the UHF and VHF bands plus F M band (88-1 08MH z)aswell. 
The Jaycar kit includes the M' /A/ 
special 24V AC power 

supply. Beware ol other kits 1 jp ^ ** *** 
which don't supply this. 'y/|i JT ^ 

Also includes PCB, jiffy box, iHH 

mast clamp, OM 350 and all yS ..-' s > ^ 

specified components. 

Cat KC-5097 Jkf* 

$44.95 


THE 

ULTIMATE 

RESISTOR 

PACK 

That's exactly what this pack is - The 
Ultimate 

This pack gives you every resistor in the 
E48 range from 0.5 ohm to 9.1 Meg. The 
E48 range goes like this: 
10,11,12,13,15,16,18,20,22, 24,27, 

20,33,36,39,43,47,51, etc 
So, you get 10 of every value, a total of 170 
values, 1700 resistors in all and they are 
bandoleered for easy sorting. 

The resistors! 

They are top quality, guaranteed 1/4 watt 
5% miniature sized. In fact they look like 
1/8W they are so small. 

Buy this pack and you will NEVER be short 
of any resistor again. 

To buy all these resistors on an individual 
basis (i.e. 5c ea) it would cost you $85. 

This pack costs well under 1/2 that price 
and there is a limited quantity. 

Cat. RR-2000 /XX 

ONLY $29.95 Vfk 
f Less than 20 ea 


91 Element 

Specs - Gain: 15-19dB, Channels: 21-69, Frequency: 470- 
862mHz, Boom: 20mm square, Overal length 2214mm, Finish: 
elements and boom anodised. 

Cat LT-3182 _ _ 

WMtisjB eaca 


Every year many people die from smoke inhalation caused during 
minor home fires. Most of these deaths could have been prevented if 
a smoke detector had been installed. This unit is a self contained 
_ detector and operates from a 9V battery. 

Simply install the battery - attach it to 

N f I / ^^(he ceiling and forget about it. It will start beeping when 
• -- _ m the bal,er y re( 1 uires re P |acin Q (battery life approx 1 year 

IMPMi ^jiwith alkaline battery). Features: 

^ L \ am* Ionisation sensor to warn of smoke and fire even 
t Jm before flames are visible 

W. f||P* Extra loud warning horn penetrates closed doors 

m00 /• Installs in minutes • Self contained 

V pr • Built-In test button • Audible beep to indicate low battery 

• Size 125mm diameter x 45mm deep A|n> 


Stock up now. This bargain won't last! 
StandardOC 6.3mm spade lugs. 

50 MALE, 50 FEMALE, 
50 PLASTIC COVERS. 

Cat PT-4510 ^C\ 

$8.95... -fiik. 


CHRISTMAS 

OFFER 

Buy a Portasol 
butane soldering 
iron (Cat TS-1420 
at $39.95) or Portasol 
professional pack 

(CatTS-l425at g-irw 

$74.95) and receive 

absolutely YtjFJ 

FREE 

one 150g can of 7 ^ 

Portasol gas 'MJ 

valued at $6.50 A 


The incredible 
"FLYING DUCK" 
_ indoo r ant enna 

i This brand new design 
concept indoor 
antenna will pickup 

’ [ ' () ils 

■ easily 

either horizontal or 

H verticle polarisation - 

Ml T^^^Bjust turn it around. 

* ^^^^Supplied with 3 metres 

of coax and a standard 

75fi TV plug and 12 velcro sticky pads for mounting the 
antenna on a wall or window. AM/FM/VHF and 
UHF, frequency range is 100MHz - 960MHz LLiy 

Cat LT-3135 

Normally $37.95 
Christmas price $29.95 


NEVER TO BE REPEATED OFFER 

75Q AIR SPACED COAX 
AT $35 10OM ROLL 

Yes, that’s correct. High quality Benelec brand 
0.65mm conductor, air space PE dielectric foil 
shield, 5mm OD sheath, brown in colour. Save 
a fortune over normal prices. 70c a metre for 
quantities less than 100 metre roll. Cat WB-2002 

$35 per 100 metre roll 


XlAYCAR SOLDERING 


IRON 

Ideal for the hobbyist and handyman. Our lowest price 240 volt 
quality iron has a stainless steel barrel. 25 wall. Cat. TS-1450 

NORMALLY $16.95 g£ 

Christmas price $12.95 


12 V FUSED LEAD 

ll's a 1.4ml length ol twin (Ig 8 polarised cable wilh a line (use holder 
and a 2A 3AG fuse. Ideal lor running a 12V piece of equipment from 
Ihe car wilh Ihe added bonus of being fused. A fuseholder on a 
300mm single wirewifhoul a fuse sells for $1.10. So stock up now! 
Caf SZ-2014 

ONLY $1 EACH 


Bankstown & 
Paramatta stores 
NOW OPEN SUNDAYS 
10am - 4pm 
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NEW KITS 


COLOUR TV PATTERN GENERATOR KIT 

Ref: Silicon Chip November 1991 
This new colour TV pattern generator 
produces seven separate patterns: 
checkerboard, crosshatch, dot, 
greyscale, white raster, red raster and 
colour bars. It will enable you to set your 
TV’s convergence and purity tor the best 
possible picture. The Jaycar kit includes 
PCB punched and screened front panel, 
modulator and all specified components. 

12V AC plugpack not supplied 
Cat. MP-3020 $16.95 

Cat. KC-5103 $ 110 , 



3-55 L. 




X 



BATTERY CHARGER KIT FOR 
SOLAR PANELS 


Ref: Silicon Chip November 1991 
A Jaycar homegrown kit. If you 
need to operate any equipment 
from solar power, you will need a 
charger. This unit will stepdown 
the voltage to the batteries when 
the solar panels put out more than 
15V and slepup the voltage when 
there is less than 12 volts 
available. Will work with any solar 
panel regardless of wattage, but kit 
will limit current to 2 amps which 
is equivalent to around a 25 watt 
panel. Kit includes PCB, potcores, 
heatsink and all specified 
components. 

Cat. KC-5102 


Refer SC Sept 1991. At last, a high quality speaker kit at a 
very reasonable price using quality components. Jaycar and 
Silicon Chip proudly announce the 3-55L 3 way speaker kit. 

The kit incorporates the Magnavox 12W, 12' woofer, sealed 5" 
midrange driver and Ihe fabulous Philips AD11610/T8 dome 
tweeter. Power handling is 80 watts programme. Drop into 
any Jaycar store for a demonstration (not Rhodes). The kit is 
available in two parts. Part one includes the drivers, 
crossovers, terminals, faders, innerbond, screws, cable etc. 

Part two includes Ihe two fully build black cabinets with all 
holes cut and speaker grill fitted. 

Part 1: 

Speakers etc caics-2480 $279 
Part 2: 

Cabinets cat cs-2482 $250 

TOTAL $529 

BUY BOTH TOGETHER 

FOR ONLY $499 

x digital multimeter witfi^ 

computer interface 

Yes, the Melex M3650CR will interface with your computer via RS- 
232. Connecting lead and software disk supplied. Monitor store 
and print out the output of the DMM on computer. It will take 
readings over lime and find and hold minimum and hold maximum 
readings. Plus: 

• Eargraph 

• Frequency 

• Transistor 

• Logic 

• Relative offset 

• 3.5 digit 

• 20 Amp current 

• Carry case 

• Overload indicator 

• Data hold 

• Minimum/maximum hold 

• Diode and continuity 

• Range selector beeper 
Cat QM-1450 

y$199.50 


QUALITY 
DISCS AT 
SILLY PRICES 

5 1/4" DSDD 

Cal. XC-4730 $5.50 pkt 
5 1/4" DSHD 

Cal. XC-4732 $10.50 pkt io 

3 1/2" DSDD 

Cat. XC-4736 $9.75 P kt 1° 

3 1/2" DSHD 

Cal. XC-4738 Was $23.95 
NOW $18.50 Pkt io 


$34.95 



/Sri 



Turn your surplus stock 
into cash!! 

Jaycar will purchase your surplus stocks 
of components and equipment. We are 
continually on the lookout for sources of 
prime quality merchandise. 

Call Mark Harris or 
Bruce Routley now on 
(02) 743 5222 



240V RELAY BARGAIN 


Don’t miss this one. SPST 240V 
AC 30A relay. It will switch a 
massive 7500 waits. Spade lug terminals. 
Clear case. 

Cat SY-4075 



Normally $16.95 

CHRISTMAS PRICE 

$9.95 ms 


NEW PROJECT BOX: THE JAYBOX 

Jaycar proudly announce Ihe release of our new project box. The Jaybox is the ideal size 
box for many popular projects. It’s perfectly suited for power supplies and test equipment. A 
major advantage over other boxes is its slot-in 1.2mm aluminium front and rear panels. 

Other features include: • built-in standoffs for PCB’s etc • ventilation slots in both top and 
bottom panel • the 4 screw fasteners are metal thread - not self tappers • 4 plastic feel 
supplied • popular size 250(W) x 170(D) x 75(H)mm O.D. • black In colour 

Cat. HB-5930 $19.95 



rinder/Mini 
Drill/Engraver 

One of the most powerful small tools we have 
seen! This unit fits neatly into the palm of your 
hand (110mm long), yet it’s powerful 12V DC 
motor enables you to drill PCBs up to 2mm 0 . It 
can also be used as an engraver as well as a 
miniature grinder. The unit is supplied with 2 
grinding wheels, one engraving burr, a 10mm 
HS steel PCB drill and 2 brass collet chucks. A 
9-18V DC, 1-2A power source is required. 

Cat. TD-2485 

Fantastic 
value at 

$24.95 

Throw 
away 1 
mini 

engraver] 

This very powerful f 
but low cost 
dedicated engraver has a 1.8mm 0 ball-head 
burr interference fitted onto the motor drive 
shaft. We have engraved literally dozens of 
metal objects with this tool and the burr seems 
as sharp as ever! Obviously a quality HS steel 
bit. Once the burr wears out, however, it may 
be difficult to replace the bit, so we are calling it 
a ‘throw away’ engraver. We must emphasise 
that the fitted burr may be able to be removed 
and replaced but we can’t guarantee it. Who 
cares anyway at this price. This engraver will 
probably last a normal user lifetime! Requires 
12V DC at 1-2A. 

cat td 2480 Only $ 16.95 


BUILD YOUR OWN 
TEST EQUIPMENT 

By H Davidson. 

This book fells you about constructing inexpensive, high 
capacity troubleshooting equipment for almost any purpose 

by designing PC boards,- 

substituting components, building 
and testing components and pulting| 
your completed instruments to 
work. With these you can then 
troubleshoot televisions, stereos, 
computers, CD players, Ham 
radios, microwave ovens, 
camcorders, electric mirrors, power| 
supplies and cables plus much 
more. 286 pages, softcover, 

232 x 186mm. 

Cat BT-1338 $34.95 
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STEREO AUDIO MIXER 

(B OBaGWu’© © ©(WOW© _ 

Brand new model 

This mixing console is packed with features. It combines the qualities of a broadcasting or mixing console with the features 
needed by a disc jockey, sound amateur or home mixer. Will accept inputs from microphones, turntables, tuners, tape decks, 
CD, video etc. 

FEATURES • two microphone inputs • 4 stereo inputs • level control for each stereo input • VU meters, headphone socket 
» 240 volt operated 
moN 


NEW MIXERS - AT LAST! 



$169 


SPECIFICATIONS 

Inputs Sensitivity Impedance 

Mic 1 & 2 ImV 600Q 

Phono 1 & 2 3mV 50kn 

Line 1 & 2 150mV 100kn 

Outputs • Amplifier output - max 3.5V rms (1 kHz) • Recording output - max 3.5V rms (1 kHz) 
Headphone output - 200mW 

Frequency Response • Mic - 20Hz - 20kHz i2dB • Phono - 20Hz - 20kHz (RIAA) ±1dB 
Signal to Noise • Mic - 60dB • Phono - 60dB • Line - 70dB 
THD • Mic - less than 0.1% • Phono - less than 0.1% • Line - less than 0.05% 

Dimensions • 382(L) x 200(W) x 75(H)mm Cat. AM-4202 


Line - 20Hz - 25kHz d2dB 


STEREO AUDIO MIXER with Equaliser, 

Auto Talkover and Sound Effects 

© OK]D^D C 0 3 © © ©©WQUIT© 

19 " RACK MOUNT - Ideal for professional DJ’s etc 

FEATURES • two microphone inputs • six stereo inputs • level contror lor eacn stereo input - swilchable _ 

• LED bargraph VU meters • rack mount • talkover • fader • bass and treble control (Equaliser) • master output volume control 
bombing, laser, ambulance, shooting, siren, machine gun, telephone, storm • 240V operated. 

SPECIFICATIONS • same as AM-4202* • Dimensions 482(L) x 200(W) x 75(H)mm. Standard 19' rack mounting. 

/dead ckr/stmaspifjt Bcut-e, B/dj doddarg 


OUTDOOR INFRA RED MOTION 
DETECTOR SAVE A MASS/VE $ 34.50 



Ideal residential & commercial use. Self contained & easy to 
install. Mounts on standard round junction box. Automatically 
turns on two floodlights when someone comes within detector 
range. Detection range 40 feet long by 60 feet wide. Lights stay 
on for a minimum of 10 seconds and up to 15 minutes 
(adjustable). Works only at night. Globes NOT supplied 
standard Portafloods available everywhere. 

Cat. LA-5132 

Was $99-50 

CHRISTMAS PRICE yOU 



ELECTRONIC WATCHDOG 

If you are aged or live on your own, owning a dog can offer you wonderful 
peace of mind, especially at night from the risk of intruders. The 
electronic watchdog incorporates a microwave motion sensor which 
activates when it detects movement and then it starts barking. It barks 
for 5 seconds each time it is triggered and barks continually if there is 
constant movement. The sound is very authentic and would easily scare 
the wits out of an intruder. The unit is housed in a plastic box with a 
handle on the top. It operates from 240V through a plugpack (supplied) 
and has a volume control and a range of control. Call into any store for a 
demo. Cat LA-5280 

Normally $129.50 
CHRISTMAS PRICE $1 09.50 




P QUALITY 

HEADSET 
MICROPHONE 

These are way below whaf you would normally. 
expect fo pay. Made in Japan by Japan ’ M 
Piezo Co.They incorporate a stereo 
headphone (32Q dynamic) and a 500Q dynamic 
microphone mounted on an adjustable boom with a 
windscreen. Microphone is dynamic and doesn’t require 
voltage to work. 

Supplied with stereo 6.5mm plug for headphone and mono 
6.5mm plug for microphone. 

SPECIFICATIONS Receiver • dynamic speaker unit • 32 
ohms impedance 

• sensitivity 95dB/mW ^ w y w 

• frequency response 20 - 
20kHz • nominal input 
imW • maximum input 
lOOmW 

• cord length 2.5 metres 
Microphone • dynamic 
pressure gradient type 
microphone • bi-directional 
polar pattern • impedance 
500 ohms • sensiilivlty- 
82dB at 1 kHz • frequency 
response 200-51 
Cat. AA-2023 



$39 50 
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HEAD OFFICE 

6 Leeds Street Rhodes 2138 

Telephone (02) 743 5222 
FAX (02) 743 2066 


POST & PACKING 

$10-$24.99 

$3.75 

$25-$49.99 

$4.50 

$50-$99.99 

$6.50 

OVER $100 

$8.00 


MAIL ORDERS MAIL ORDER VIA 

P.O. Box 185 Concord 2137 FREE CALL . F0R orders ONLY 
ROAD FREIGHT ANYWHERE IN (008) 022 888 

AUSTRALIA (up to 20kg) $13.50 HOTLINE (02) 743 6144 


B 
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SYDNEY - CITY 
PARRAMATTA 


RHODES 
BANKSTOWN 
GORE HILL 


117 York St. (02) 267 1614 BURANDA QLD 

Mon-Fri 8.30 - 5.30 Thurs 8.30pm - Sat 9 -1 

355 Church St (Cnr. Victoria Rd) (02) 683 3377 COBURG VIC 

Mon-Fri 9 - 5.30 Thurs 8.30pm - Sat 9 - 4pm 

Sunday 10am - 4pm MELBOURNE CITY 

6 Leeds St (02)7435222 

Mon-Fri 8.30 - 5.30 - Sat 9 -12 SPRINGVALE VIC 

363 Hume Hwy Cnr Meredith St (02) 709 2822 
Mon-Fri 9 - 5.30 Thurs 8.30pm - Sat 9 - 4 - Sun 10 - 4pm ADELAIDE SA 
188 Pacific Hwy (Cnr. Bellevue Ave) (02) 439 4799 
Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm 


144 Logan Rd (07) 393 0777 
Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4 
266 Sydney Rd (03)384 1811 
Mon-Fri 9-5.30Fri 8.30 -Sat9-4 
Shop 2,45 A’Becketl St City (03) 663 2030 
Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 2 
887-889 Springvale Rd Mulgrave (03) 5471022 
Nr Cnr. Dandenong Rd Mon-Fri 9-5.30 Fri 8.30 - Sat 9 - 2 
190 Wright St (Cnr. Selby St) (08) 231 7355 
Mon-Fri 9-5.30 Fri 8.30-Sat 9-12 
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USING YOUR COMPUTER TO 
CONTROL RADIO GEAR - 2 

A few months ago, we described some ways to make a personal computer take control of a 
radio receiver or transceiver, using the AOR AR-3000 wideband scanner/receiver as an 
example and with some software written in BASIC. This month it’s Icom’s turn, with software 
written mostly in the C language. 

by TOM MOFFAT, VK7TM 



The ‘Bigchars’ program as it looks on the LCD screen of a Toshiba laptop 
computer: 


Icom uses a computer control system 
called ‘CI-V\ right across its current 
range of radio gear. This must be the 
most advanced and elegant system in use 
today; it allows a group of Icom radios to 
be ‘networked’ together with a computer, 
with all of them interconnected by one 
single strand of shielded wire. 

As for the *C* computer language, 
don’t let its ‘difficult’ reputation scare 
you off. It is really the ideal language for 
controlling things outside the computer, 
very advanced and elegant like the Icom 
communications system itself. 

C is ‘hard’ because a clever program¬ 
mer can make a tiny chunk of code do a 
lot of work. For instance, one program 
statement can cause an operation to hap¬ 
pen and then look at the result of that 
operation, all in one hit. I’ve tried to 
avoid some of the really obscure techni¬ 
ques in the software presented here. 

The control circuit 

There are 10 functions in Icom’s bag of 
computer-control tricks, although one 
could expect this to grow with future 
designs. You can set frequencies, modes, 
and memories, and read them all back. 
Two Icom radios can even talk to each 
other without any computer at all. 
How do they do this over one little 
piece of wire? 

Serial data is the answer — eight-bit 
bytes of information sent one bit at a 
time. A group of bytes becomes a 
‘packet’, which is a complete command 
to the radio, or a response from it. 
From a hardware point of view, it’s 
just a series of high and low voltages 
being impressed on the communications 
line; in Icom’s case they are TIL levels, 
at +5 and 0 volts. For a 10-byte data 
packet, that would be 80 data bits sent, 
along with start and stop pulses for each 
byte in the ‘teletype’ tradition. That’s 100 
pulses in all. 

With only one signal line interconnect¬ 
ing the radio (or radios) and the com- 
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puter, it’s obvious that only one party can 
send at a time. The rest have to be quiet 
and listen. This usually works OK, ex¬ 
cept that most Icom radios can send 
off a data packet unannounced when 
anyone touches the dial knob or a mode 
switch. In this case the radio will ‘burst 
into song’ — even though some other 
device may already be sending on the 
‘party line’. This produces what’s called 
a ‘data collision’. 

Since talking and listening take place 
on the same piece of wire, the radios’ 
data transmit and data receive circuits are 
tied together internally. So the receiver 
automatically sees everything sent out by 
the transmitter. If some external in¬ 
fluence jiggles the communication line as 
well, the receiving part of the radio will 
see a garbled version of what it’s sending 
— a data collision. 

When the interference finally stops, the 
radio unleashes a ‘jammer code’ of five 
bytes of hexidecimal ‘FC’. What it’s real¬ 
ly saying is “You guys out there shut up! 


I’m trying to say something!”. With the 
other radios thus chastised, the original 
radio tries again. 

For a personal computer to join in on 
this gabfest, it faces the same problem as 
the radio — it has to combine its data 
transmit and data receive signals onto 
one line, at TIL levels. You can buy a 
special interface from Icom to do this (at 
around $180) or you can make one your¬ 
self. The circuit described here is much 
smaller than the Icom unit, fitting on a 
circuit board only 25 x 41mm, and it 
doesn’t even need a power supply. It 
takes its power from some unused con¬ 
trol lines on the computer’s RS-232 
serial port. 

The circuit must translate between the 
RS-232 voltage levels (nominally +10V 
and -10V) expected by the computer, and 
the TTL levels expected by the radio. 
And it has to do this in both directions. 
The job is done by a BC547 transistor 
and a cheap 741 op-amp, with a zener 
diode and a handful of other bits. 
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The author's prototype of the computer to loom interface, built In a 35mm film 
container. Note the filing down of the plastic DB-9 connector. 


RS-232 data coming from the 
computer’s TXD pin, swinging between 
-10 V and +10V, is converted to the 
radio’s nominal +5V and OV by transistor 
Q1 working as a simple switch. When 
TXD is negative, Q1 is off and the 
radio’s control line is pulled high by 
resistor R3 — with zener Z1 clamping its 
rise to around 4.7V. Diode D4 protects 
the transistor’s base from the negative 
swing. When the TXD line swings posi¬ 
tive, Q1 conducts and pulls the radio line 
down to 0V. 

The 741 op-amp does the translation in 
the reverse direction. Here the op-amp is 
wired as a simple comparator, comparing 
the voltage level coming out of the Icom 
with a reference voltage of around +2V 
— the voltage drop across three series- 
connected 1N914 diodes (D1-D3), fed 
with current from the +10V line via Rl. 
When the Icom line is at +5V (i.e., above 
2V), the 741’s output swings smartly 
negative — to around -9V; conversely 
when the Icom line drops to OV (and 
hence below 2V), the 741 output snaps 
up to +9 V or so. 

As you can see, the +10V power is 
‘pinched’ from the computer’s RTS 
handshaking line, and the -10V from its 
DTR line. Although this arrangement is a 
bit unconventional (nothing I design ever 
seems to be conventional) it seems to be 
pretty foolproof. I’ve tried it on several 
laptops and several desktop computers of 
various makes, and it’s worked fine each 
time. But somewhere there might be a 
computer that it mightn’t work with — 
like old Microbees, for example, that 
don’t produce any negative voltage at all; 
they swing between +10 or so and zero 
volts. 

I can’t guarantee that this little circuit 
would work with these, so perhaps you’d 
better see what voltage swing comes out 
of the TXD line of your computer’s RS- 
232 interface before going ahead with 
this project. 

Note that the project is NOT restricted 
to IBM-PC computers. It should be use¬ 
ful with any machine that can come up 
with reasonable positive and negative 
RS-232 voltage levels. 

This should open the door to all kinds 
of things, like CP/M machines and Com¬ 
modores and Apples with the right cards 
fitted. As for software, the assembly lan¬ 
guage drivers listed below are IBM 
specific, but you should be able to hack 
the C stuff around to make it work 
with just about any implementation. 

If you decide to take the plunge, here’s 
the easy way to do it. The project is avail¬ 
able as a kit, consisting of a nice 
fibreglass circuit board, a PCB mounting 
nine-pin RS-232 connector, and all the 


PCB parts. If you do some surgery on the 
connector and cut its mounting ears off, 
the whole project will fit into one of 
those 35mm film canisters as per the 
Vero-board prototype in the photo¬ 
graphs. So you plug the canister into the 
computer, and the other end of the cable 
into the radio, and you’re away! No other 
wires required. 

If your computer has a 25 pin RS-232 
connector instead on a nine pin version, 
you can purchase an inexpensive adaptor, 
or better yet, make one. Pin numbers for 
both types of connector, DB25 and DB9, 
are given on the left of the circuit 
diagram. 

Just use a five-wire cable to join the 


pin numbers: pin 4 of the DB25 to pin 7 
of the DB9, etc. The kit has been special¬ 
ly designed to make life easier for first 
time builders. For instance, the TO-92 
transistor shape provided by the Protel 
Easytrax PCB drawing package is small 
and fiddly, designed for tight packing of 
components in the hands of a profes¬ 
sional technician. 

I’ve redesigned the standard ‘Easytrax’ 
TO-92 transistor shape to have nice big 
copper pads, well spaced apart. As well 
I’ve made all the tracks as large as pos¬ 
sible, so first-timers building the kit will 
find it a snap instead of a sizzle. Kit or¬ 
dering information is at the end of 
this article. 
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Here’s the schematic for the interface, which as you can see uses only a handful 
of parts. Operating power is ‘pinched’ from the computer via the RTS (+10 V) and 
DTR (-10V) handshaking lines of the RS232 serial port. 
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PC controlled radio 

Building the kit 

This is really a very simple procedure, 
and it should take only a few minutes to 
complete the circuit board. Insert the 
resistors first, and then the diodes. Make 
sure the diodes are orientated so that the 
band on the diode body matches the band 
on the overlay shape. Then add the tran¬ 
sistors. 

If you intend to house the interface in a 
35mm film container, you must first 
remove the mounting ‘ears’ from the 
DB9 connector so it will fit into the 
canister. Use a hacksaw (carefully), a 
fde, and/or sidecutters. Then install the 
connector onto the circuit board. 

At the other end of the board are two 
large pads maked + and -. The + pad goes 
to the ‘hot’ side of the cable going to the 
radio; the - goes to ground. Finally install 
a 3.5mm connector on the end of the 
cable. Fitting the board into a film con¬ 
tainer will require a hole in the lid for the 
cable, and another hole to be cut for the 
plug to come through. The container 
plastic is quite soft and a sharp knife 
and/or file will do the job. You may have 
to round the edges of the circuit board 
slightly to make it fit your particular con¬ 
tainer. 

Icom’s data format 

Icom radios expect to have their com¬ 
puter control data packets formatted in a 
way that must be followed exactly, or the 
system won’t work. Since an eight-bit 
byte is most easily described as two 
hexidecimal digits, that’s what we’ll use 
here. In the C language, values starting 
with ‘Ox’ are hex. 

EVERY packet begins with two bytes, 
FE-FE, and ends with one byte, FD. The 


radio interprets everything in between as 
a command. Messages coming back from 
the radio have these bytes as well. 

Since many radios and computers can 
be hooked up on the same ‘party line’, it 
is necessary to identify which device is 
sending, and which device the message is 
for. After the FE-FE come two more 
bytes, the number (address) of the receiv¬ 
ing device, followed by the number of 
the sending device. An IC-735 
transceiver is always known as ‘address’ 
04, unless you physically change it by 
getting into the radio and snipping some 
jumpers. Similarly the new IC-R72 
receiver has an address of ‘50’. You can 
assign any address to the computer, I’ve 
chosen number 00 for this project. 

Following the two addresses is the ac¬ 
tual command number, ranging from 00 
to 0A (10 possibilities). If it’s just a 
simple command that doesn’t exchange 
data, such as ‘activate the memory 
system’, the final FD is stuck on after the 
command number, and that’s it. Six bytes 
to send the command: FE-FE-04-00- 
08(the MEMO command)- FD. 

If the radio is not asked to return data 
(such as its frequency or mode), it will 
respond with a very similar packet: FE- 
FE-00- 04-77-FD. Note that the sending 
and receiving addresses are reversed 
since it’s now the radio doing the send¬ 
ing. In the position where the command 
would go, now shown as 77, the radio 
returns a code: FB (fine business) if the 
command was accepted, FA (as in 
‘sweet...’) if the command was a dud, 
and FC if there was a data collision. As 
detailed below, I have commandeered the 
code FF to indicate that the whole com¬ 
munications system has gone kerflooie. 

When frequency data is to be trans¬ 
ferred, it is first formatted so that 
hexidecimal digits represent the 


numerals of the frequency. That is, the 
frequency ‘12345.67kHz’ is formatted as 
70-56-34-12 in hex. If you skip along 
backwards through this, the numerals are 
12345670. The radio only tunes in steps 
of 10Hz, so the last digit is just a dummy, 
forced to zero. 

Note that the four bytes can only hold 
frequencies up to 99999.99kHz. So for 
100000.00kHz and above (100MHz) a 
fifth byte is needed. With two more digits 
available we can now send frequencies 
up to 9999MHz (don’t laugh, it will 
come!). Icom are now allowing for this. 
The IC-735 uses four frequency bytes, 
but newer radios and VHF sets use five 
bytes. Some can be set up either way 
with internal DIP switches or jumper 
snipping. Our ‘sendfreq’ software routine 
can handle either four or five bytes. 

As for modes, they are exchanged as a 
simple number, ranging from 00 for LSB 
through 05 for FM. Although the IC-735 
doesn’t have a special RTTY mode, 
sending it mode 04 will cause the display 
to show ‘RTTY’ and the radio then goes 
dead. There must have been a plan for fu¬ 
ture expansion... 

The software 

First some quick grounding on the C 
language. Most ‘things’ you want to do 
are written as ‘functions’ (also called 
procedures, in Pascal). A function is just 
a tool. You put something in one end and 
something else comes out the other. In 
these applications you might put a num¬ 
ber in one end of a function and it comes 
out the other end of the communication 
line as a new frequency in the radio. Or it 
might go the other way: ‘getfreq’ sucks 
the current frequency out of the radio and 
hands it to you as a nicely formatted 
ASCII string. 

One reason that C is such a handy lan¬ 
guage is that once a function is written 
and got working, it can be used in some 
other program without modification. In 
this article you’ll find functions to send 
and receive frequencies and modes to 
and from Icom radios. You can certainly 
pinch them to use in some other com¬ 
puter control program you may write for 
yourself. Be my guest! 

In the program listings, you’ll see 
functions presented as a function name, 
followed by parentheses: name(). If 
there’s something inside the parentheses, 
that is data we are feeding into the func¬ 
tion. If the function is shown assigned to 
something — e.g., x=name() — we are 
using x to collect what comes out of the 
function. Below the function name 
comes the ‘body’ of the function, the 
code that makes it up, with the whole 
works enclosed in curly braces {}. There 



A closeup of the Icom Interface, with the sllmmed-down DB-9 socket on the left, 
and the shielded lead for the receiver connection on the right. 
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The author's prototype of the computer to loom interface, shown here connected 
to the COM1 port of a Toshiba laptop computer . 


may be other curly braces {within the 
curly braces} — i.e., ‘nested’. 

C functions can be written in the lan¬ 
guage itself, or (the good part) in some 
other language or directly in 
microprocessor machine code. Using the 
microprocessor to deal directly with the 
computer’s hardware, we can virtually 
redesign the computer for our own pur¬ 
poses. The listing RS232.A shows how 
it’s done. 

The normal IBM-PC communications 
routines certainly don’t expect to see 
everything going out on the send line 
coming right back on the receive line, 
and if this is allowed to happen the com¬ 
puter will find itself in considerable 
strife. So in these applications we have 
completely shunted around the stupid old 
computer and gone straight for its UART 
chip (Universal Asynchronous 
Receiver/Transmitter). 

Many Electronics Australia projects 
over the years have used UARTs. We’re 
doing the same thing — the only dif¬ 
ference here is that the UART is already 
soldered down to your computer’s circuit 
board. The PC’s UART is like most 
others, it has a holding register for an 
eight-bit byte waiting to be sent, it has a 
shift register where the byte is shifted out 
bit-by-bit, it has a receive shift register 
which does just the opposite, and a 
receive holding register where the com¬ 
plete received byte waits to be read by 
the computer. Program RS232.A con¬ 
tains three machine code (assembler lan¬ 
guage) routines for directly controlling 
the PC’s 8250 UART chip. It’s written 
for the popular DeSmet (PCC) C lan¬ 
guage compiler, but the same general 
techniques work with other language 
packages such as Power C. In the listing, 
the lower case material is the part that in¬ 


terconnects between the C language and 
the routine, and the upper case part is the 
routine itself. 

The stuff you see in upper case was 
originally written and tested as part of a 
Microsoft assembler program, before use 
of the C language was even thought of 
for this project. The code was simply 
lifted out of the MASM file with a word 
processor and transferred into the De¬ 
Smet C/Assembler format, already tested 
and working. 

You will notice three routines: INIT- 
COM1, SEND, and RECV. INITCOM1 
programs the UART chip for the correct 
baud rate and data format. SEND sends 
one byte to the radio. RECV collects one 
byte from the radio. But it ain’t quite that 
simple. 

SEND and RECV work together to en¬ 


sure that there is no way the IBM-PC can 
try to send and receive at the same time, 
and thus clog itself up. When the pro¬ 
gram calls SEND, the routine won’t 
release control of the program until the 
transmit holding register is empty and all 
data is in the radio. So the program can’t 
attempt to receive while sending is still 
taking place. 

The RECV routine is a little more 
complicated. It checks again that the 
transmitter is not sending, and then im¬ 
mediately clears the receiver holding 
register of anything that might have 
come in before the RECV routine was 
called (such as leftovers from the trans¬ 
mit line). Then it starts looking for a byte, 
expecting the radio to send one. 

If nothing happens in two or three 
seconds (depending on your computer’s 
clock speed), the routine gives up and 
delivers hexidecimal FF back to the com¬ 
puter. (FF is a code never used in the 
Icom scheme of things). The computer 
then knows there’s been a communica¬ 
tions failure, usually caused by forgetting 
to plug in the interface. 

The DeSmet assembler turns the as¬ 
sembly file into an ‘object’ file, 
RS232.0. This is linked with the object 
file from the C compiler to produce the 
actual program. Within the C program it¬ 
self, a statement like ‘x=RECV()’ will 
load variable x with one byte from the 
radio. ‘SEND(x)* will send a byte from 
variable x to the radio. These function 
calls are shown in the C listings in 
UPPER CASE, to make them stand out 

Well that’s the guts of it then, we can 
now exchange data bytes between the 
depths of the C language and an Icom 
radio. We KNOW that the computer’s 







TTI 

If" 




\ close up shot of the characters generated by the ‘Bigchars’ program, as It 
ooks on the LCD screen of a Toshiba laptop computer. As you can see, the 
'.haracters have been made up of ‘smiley’ faces. 
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PC controlled radio 

data receiver will never see a transmitted 
byte, and we KNOW that data will come 
into the computer only when we open the 
door by calling the RECV routine. We 
can ignore anything else. Let’s see how it 
works in practice: 

The SENDICOM program 

This little program lets you type a fre¬ 
quency or mode on your keyboard, and 
send it to an IC-735. The program will 
work without change for at least two ver¬ 
sions of the C language, Power C and 
DeSmet C. Getting it working with 
others should be a cinch. 

You type the name SENDICOM fol¬ 
lowed by a frequency in kHz), with or 
without a decimal, or a mode name 
(USB, LSB etc.) or both. If the program 
sees digits it sends them as a frequency, 
or if it sees letters, it assumes they 
describe a mode. It’s not choosy about 
command line entries, so if you type 
something like ‘sendicom am fm am fm 
am fm am fm’ you can drive the radio’s 
display wild. 

The function sendfreq(freq,bytes) 
needs two pieces of information to work: 
a frequency as a simple text string 
(‘12345.67’), and the number 4 or 5, tell¬ 
ing it how many bytes to send. 

The main part of the program collects 
the frequency from the command line, 
and specifies four bytes for the IC-735. 
Sendfreq first takes account of any 
decimal point and then formats the fre¬ 
quency into a temporary storage buffer as 
‘12345670’. 

When the buffer is ready, sendfreq then 
calls another function prolog(). This 
function simply sends the bytes FE-FE- 
04-00 and then returns. Next sendfreq 
sends 05, the command number for ‘send 
frequency’. Next it works backwards 
through the frequency buffer, picking up 
two digits at a time — 70, 56, 34, and 
12.Each two digits have 30 hex sub¬ 
tracted from them to convert from 
ASCII, and then they’re shoved next to 
each other into one byte which is sent to 
the radio. Then comes the end-of-mes- 
sage byte, FD. 

Finally setfreq calls a function verifyO 
which receives six bytes back from the 
radio. If the fifth one isn’t FB it grizzles 
about ‘data not accepted’. If any byte ap¬ 
pears as FF, verify assumes the com¬ 
munications link has broken down and 
exits the program forthwith. 

The sendmode(mode) function is 
similar, but simpler. It is handed a text 
string (mode) from the command line, 
which it checks against a table of modes 


; Half 

-duplex RS232 routines for PCCA (DeSmet C) Assembler. 

; Direct hardware access, no BIOS routines. Mostly for receiver control. 


CSEG 


/ 

; Init 

RS232 

for COM1 with BX - baud rate, CX = control. DX = modern. 

7 Usage: mticoml(bauds, control, modem); 



public initcoml_ 

initcoml_: 

push bp ; save from bios 



mov bp,sp 



mov bx,[bp+4] ; baud rate 



mov cx,[bp+6 j ; control reg. 

. 


mov dx,[bp+8] ; modem control reg. 


MOV 

AL, DL 


MOV 

DX,3FCh ;MODEM CONTROL REGISTER 


OUT 

DX, AL 


MOV 

DX,3FBh ;CONTROL REGISTER 


MOV 

AL,80h 


OUT 

DX,AL ;SELECT BAUD RATE DIVISOR 


MOV 

DX,1 7DX AND AX MAKE DOURLE-WORD CONTAINING 115200D. 


MOV 

AX,0C200h 


DIV 

BX 


MOV 

DX,3F8h ;LSB 


OUT 

DX,AL ;WRITE LSB 


MOV 

DX,3F9h ;MSB 


MOV 

AL, AH 


OUT 

DX,AL ;WRITE MSB 


MOV 

DX,3FBh ;CONTROL REGISTER 


MOV 

AL,CL ;PARITY, STOP, AND DATA BITS 


AND 

AL,7Fh ;PREVENT BIT 7, WRITING TO BAUD RATE DIVISOR 


OUT 

DX, AL 


MOV 

DX,3F9h ;INTERRUPT ENABLE REGISTER 


MOV 

AL,0 ;KILL ALL UART INTERRUPTS 


OUT 

DX, AL 



pop bp 

; 


ret 

7 

; Send 

the byte in AL. 

; Usage: send(outbyte); 



public send_ 

send_: 


push bp 



mov bp,sp 

. 


mov al,[bp+4] ; byte to send 


MOV 

DX,3FDh ;STATUS REGISTER 


PUSH 

AX 

SEND1: 

IN 

AL, DX 


TEST 

AL,20h ;TX HOLDING REGISTER EMPTY? 


JZ 

SEND1 ;IF NOT EMPTY 


POP 

AX 


MOV 

DX,3F8h ;TX HOLDING REGISTER 


OUT 

DX, AL 

f 


pop bp 

• 


ret 

7 

; Receive a character into AL. Times out after a few seconds if nothing 

; received, then returns "FF H . 

; Usage 

: inbyte = recv(); 



public recv 

recv_: 


push bp ;save the registers 


MOV 

DX,3FDh ;STATUS REGISTER 

RECV1: 

IN 

AL, DX 


TEST 

AL,40h ;TX SHIFT REG EMPTY? 


JZ 

RECV1 


PUSH 

DX ;1 


MOV 

DX.3F8h 


IN 

AL,DX ;PURGE RECEIVER REGISTER 


POP 

DX ;STATUS REGISTER ;1 


PUSH 

CX ?1 


MOV 

CX,lOOOh;lOOOh TRIES BEFORE TIMEOUT 

RECV2: 

PUSH 

CX ; 2 


MOV 

CX,lOOh 

HERE: 

LOOP 

HERE ;WASTE SOME TIME 


POP 

CX ;2 


IN 

AL, DX 


AND 

AL,1 ?CHARACTER RECEIVED? 


LOOPZ 

RECV2 ; IF CXO0 AND BIT 0 OF AL = 0 


POP 

CX ; 1 


MOV 

AL,OFFh ;IF TIMEOUT 


JZ 

RECV3 ;IF NO CHARACTER RECEIVED 


MOV 

DX,3F8h ;RECEIVE DATA REGISTER 


IN 

AL, DX 

RECV3: 

MOV 

AH, 0 

7 


pop bp 



ret 
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SENDICOM.C 

/• S*n4i frggnancy *1*4 ocxl* fro* cow*Ml Km HOMES Thu 11-22-1990 •/ 
f M<M fIva-kyte* fr a gM a cy capability. Nm 11-29-1990 •/ 

Fdafln* ttrchr I Me* /• for OaSMt C / 9*ogr-C coopatlblllty •/ 

IdtflM t*»t 0 

— In( h a wm y. cHIIm) 

char ‘cHIInD: 

( 

Int 1. j, digit; 

If (koa«My»l) 

I 

#1f I t«*t 

INITC0M1(1200,3,2); /* 1200 A*4*. • Alt*. no parity, RT3 o« •/ 

foodIf 

fgr (1-1; IOo—axy; loo) f for each com*i*4 Km eatry •/ 

dlglt-0; for (J-0; j4trlM(ca9llM(1])f Joo) /* oodo or frggt •/ 

1 

If ((ltd1*1t(«MKM[l)[J]) | «■<lI m[ 1)[J]•••.')) 41g1t-l; 

) 

If (digit) tendfr*q(cadllM[l],♦); olM h i*Am4*(cMKm[1]); 

Ilf toot 

pvt*(*\n*); r lor ocrooo only •/ 

food If 

I 

) 

olto put*('Usage: sue I COO <frgg[l«*]* Modo>.\o’)s 

I 

i*odfr*g(frM.krt*») /* Solid* a fr^uMty froo oo ASCII ttrlog •/ 
cHor 'frag; 

lot byte*; /• Horn oony byto* of frageaocy data. 4 ar 5 for Icoo •/ 

char buffor[11], 'ptr; 
lot I, b; 

/• Convert* frequency la ’frog* *4 **4* >t. '/ 
kaffar[Q]4; 

ptr • *trchr(fr*g> ‘ /' »c*«* ptr along ’frog* MtK doc loo l point '/ 

If (ptr-4) /• m doc I ool point •/ 

( 

1>*trt*n(froq); /* length of the *4ala* part of frag •/ 
ptr-frogolj /• point* to \0 at and of frog *tr1ng •/ 

) 

alto 

( 

1-ptr-frog; r length of nhola part •/ 
ptroo; /• to lklp over doc In* I point •/ 

b-byte«*2; 

If (1<b-2) /• nhola part *a*an digit* or la** •/ 

( 

If (14-3) »tn»c*t(boff*r.*0000000*,b-J-1)s /* loading taro* •/ 

If (14) »tr*cat(b*ffar,frog.1)j /* 4°la part •/ 
*tmcat(boffar,ptr,2); /• fractional part •/ 
»tr*cat(b«ffar,* 000 *,h-»trlan(hoff*r))j /• trailing iaro* •/ 
prologO; /• »a*d header byto* •/ 

SCND(S); /• **ot fragnaocy* caMand •/ 

/• Take* too nooaral* at a tlM. starting frao right hand and. and 
convert* than to oat h*» byte. *1' and *2* bacon* 12h. iyta then 
lent to radio. •/ 

for (14-2; 1>4; 1-2) 

( 

SOH)(bof far[t] -0x30-4 | Aaff*r[1»l]-Ox30A0xlF); 

) 

SCNO(OxFO); r and-of-data •/ 
vorlfyO; 

) 

alt* putt(‘Nuabar too b1gl\n*)t 

) 

icndaode(noda) /• Sand* a node froo an ASCII »tr1ng */ 
char *ooda; 

( 

char *ao4at[A] - (*LS9\*USA* ,*AM*.*ar ,*Rm\*FM*); 

Int 1; 

for (14; 1<«trl*n(o*do); lea) **d*C1)-toopp*r(*oda[l))j 

1-0; obi I* ((»trcap(odd* ,ood*»[l]) 1*0) A (14)) In; f look for natch •/ 

If d*9) 

( 

prologO! 

SEM>(9); f coanand for **at node* •/ 

SCNO(I); /• the nod* nuabar 0-9 '/ 

SCHD(Oxft)); f ood-of-data •/ 
vorlfyO; 

*l*e put»(*Moda Mt found I\n*) ; 

» 

prologO 

( 

/• FIFI-'attantlM*, 04-daitInation addr, 00-io.rce addr •/ 
char prodata[4] • (OxFE.OxFC.4,0); 

Int I; 

for (14; 14; lot) /* land* the Prolog */ 

( 

SUe(prodata[l]); 

» 


fif test 

SUe(x) /• ta*t routine to rap lac* proper RS232 tend •/ 
char » 

( 

prlntf(*%02x *,x); 

> 

vorlfyO 

( 

put*('Verify goat h*r*.\n'); 

fal*e 

vorlfyO 

( 

char bofftr[9]; 

lot I; 

for (1-0; 14; lea) 

( 

bnf for[1]-MCV(); 
if (boffar[1]-*0*ff) 

pot*(*\nM> RESPONSE FROM RA010l\n'); 
a*lt(l); 

» 

) 

if (boffer[4) I- Ox Ft) put»('0at* Mt accaptadl\n*); 

» 

fond if 

BIGCHARS.C 

/• *9lg Character* frog and node dltplay, *oilay face* a* pixel*. •/ 

char pattern* [129] [6]; /* to hold ASCII 0 -> 127 character the pot •/ 
char buffer(9); /• to hold the fomattod frequency 'nnnnn.M* •/ 

Mlo() 

( 

char -node*[9] - (•LSt'.'USt'.'/W.'ar.'RTTV'.'fir); 

Int 1, J, ran, cotuon; 

_leave(1024. OxFAOE, OxF000, pattern*, _»hond»()); /• char* froo roa •/ 
INITC9H1(1200,9,2); /* 1200 baud*. 9 bit*, m parity. RTS an •/ 
SCR_CLR()> 

SCR_CURSOfF(); 

uhlla (SCR_CSTS() - 0) /• uhlla no kay pretied •/ 

( 

uhlla (l(l-4xFt A J~0*F£)) 

( 

I-RICV0; 

J-1; /• looking far "Ft-FI* •/ 

) 

for (1-0; 1-4; 1*») J-RCCV(); /• tklp ovor next thro* raev byto* •/ 
If (J—0) /' function nuabar far frequency dliplay •/ 

( 

gotfrogO; 

coluon-4; roo-4; /• top half of (croon •/ 
for (1-0; 14; lea) 

( 

blgchar(buf far( I) . rou.co luonK *9) ; 

) 

) 

al*a /• dltplay the oodo •/ 

SCR_NOMCOt(12,0); 

SCR_CIS(): /* clear botto* half of screen only •/ 
coI non -2S; reu-14; /* botton half af screen •/ 

J4tCV(); /• got the oodo •/ 

14; uhlla (-(nod*»[J)*<)) /' »hou the node char by char •/ 
btgeher(*(oodo*[)]♦!) , roa.colunnal *9); 

lea; 

) 

) 

) 

SCR_CURS0M(); 

SCR_MMC0L(21,0); /• put cursor botton loft af teroon to flnlth •/ 


gotfrogO /* receive* four byto* fro* radio and format* than Into frog •/ 

( 

Int I, J; 
char c; 

for (14; 14; laa) /• freguency dltplay built up In 'buffer* •/ 

( 

c-RICVO; 

buffor[7-2*1)- (c A OnOF) a 0x30; 
buffar[l-2*1]- (e » 4 A OxOF) ♦ 0x30; 

buff or [7] -buffer (9); buffor[9]-buffor[S]; buffer[$]-*. •; 

I 

bIgcher(character, rou. colunn) /• ASCII coda* froa 0 to 127 •/ 
char character; 

Int rou. coiuon; 

char buffer[16]; /• to hold 9 (byte*aattrlbut**) for screen •/ 

lot b. 1. J; 

rou-(rou*190)e(eolunn*2); 
for (14; 14; !♦♦) 

( 

b-OxOO; /• rotating bit •/ 

for (J4; J«19; Ja-2) 

( 

If (pattarn*[characterA0x7F][1] A b) buffer[J)-2; /• LIMIT •/ 
alto buf far [J] 4x20; /• DARK •/ 

buffer[Jai]-7; b • b » 1; /• *7' It the attribute •/ 

» 

_l*ov*(19. buffer, _»houd*(), rou. 0x9900); /• 9 pixel* to screen •/ 



it knows about (LSB, USB, etc). If the 
mode is found the routine sends the radio 
the number of the mode’s position in the 
table starting from 0 (e.g., ‘3’ for CW). 
Sendmode also uses prologO and 
verifyO* 

BIGCHARS program 

This one was written as a bit of fun, 
and to show what Icom radios do when 
you twiddle their knobs. It produces a 
big display of the radio’s frequency and 
mode on the computer’s screen, made up 
of ‘smiley-face’ characters. As you tune 
the radio, the display ticks over, showing 
the frequency right down to the 10’s of 
kHz digit (which is more than the radio 
does). Readers who think they’ve seen 
this before are right; I once did a similar 
thing on the Microbee. 

This program is for DeSmet (PCC) C 
only, because it uses some screen han¬ 
dling routines from an accessory pack¬ 
age that comes with that compiler. 
Similar things will be available in other 
versions of C under different names, 
such as clrscmO in Power C to clear the 
screen. 

The big characters are identical to the 
normal character set in YOUR com¬ 
puter; in fact their shapes are copied 
down from the computer’s ROM. But 
where the computer uses dots on the 
screen to produce characters, this pro¬ 
gram uses whole characters instead of 
dots, so the results are BIG! I tried lots 
of other characters before settling on the 
smiley face, but it looks the best. The big 
white square character, for example, 
looks too ‘blocky’. 

If you want to play around with other 
characters, try a number other than 2 in 
the bigcharO function statement, ‘buff- 
er[j]=2’. The bigcharO function, by the 
way, can be used to produce big screen 
characters for any application. Feel free 
to pinch it. 

The frequency is read from the radio 
by the function getfreqO, which does ex¬ 
actly the opposite of what sendfreqO 
does. It brings four bytes in from the 
radio and produces a text string in the 
form ‘12345.67’. This is reproduced on 
the top half of the screen by bigcharO* 

It wasn’t really worth producing a get- 
mode function, since all the program has 
to do is collect a number and point to 
that number’s entry in a table of mode 
names. Bigchar then displays the name 
on the bottom half of the screen. The 
MEMORY program has a proper get- 
modeO function. 

But you’re not going to see 
MEMORY here. I’m afraid, it’s as big as 
the two C listings here together, and 
(Continued on page 109) 
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SHORTWAVE 

LISTENING 


by Arthur Cushen, MBE 



Interval signals aid station identification 


The trend to help listeners identify international shortwave stations is to use an interval signal which 
is generally based on a national anthem or some familiar national sound. This helps listeners to 
pin-point the source of the transmission. Of course, Radio Australia is known worldwide for its 
kookaburra call and 'Waltzing Matilda'. 


The use of parts of the national anthem 
is familiar to listeners of Radio Canada, 
with a few bars of 'Oh Canada' while 
Radio France International has a short 
musical break incorporating 'La 
Marseillaise'. New Zealand uses its 
familiar bellbird when opening transmis¬ 
sion; Italy has the bird call of a nightingale; 
Iraq uses the soft chirps of a mechanical 
nightingale; and South Africa the call of 
the Bokmaikerie. 

The voice of America uses part of 
'Yankee Doodle' to identify its program¬ 
mes, while the BBC has three different sig¬ 
nals — the 'Bow bells' for the World 
Service, the notes B-B-C on the piano for 
the Foreign Service, and the familiar 'V' 
sound in Morse for transmissions to 
Europe. Radio Nederland's Carillon 
Chimes identify broadcasts from Hilver- 
sum, while the first bars of the 'Blue 
Danube' informs listeners they are tuned to 
Vienna, Austria. 

Many gospel stations use part of a hymn 
to open their transmission; for instance 
KTWR Guam uses 'We've a Story to Tell to 
the Nations' played on an organ, while 
KSDA Guam uses 'Lift Up the Trumpet' to 
start its programme. From the Philippines, 
the Far East Broadcasting Company uses 
'We Have Heard the Joyful Sound', while 
broadcasts from the Indian Ocean station 
on Seychelles FEBA commences with 
What a Friend We have in Jesus'. From 
the snowbound station in Alaska, KNLS 
uses 'Chariots of Fire' to identify their 
broadcasts, while the Vatican uses the 
bells of St Peter's in Rome. 

Switzerland uses a traditional Swiss-Ger¬ 
man folk song played on a music box, 
while Radio Japan also has a music box 
theme. Radio Moscow has the familiar 
'Midnight in Moscow 7 as one of the signals 
identifying its transmissions — it also uses 
the Kremlin Bells and many other musical 
themes in its various networks. Germany 
uses a piece by Beethoven played on 
celeste, while Poland uses part of a Chopin 
composition. Portugal has a time gong. In 


the Asian area, India has an interval of 
eight seconds duration played on violin, 
cello and tampura, and neighbouring 
Bangladesh uses a local melody played on 
violin and tampura. 

The most unusual interval signal is from 
Radio Botswana, which uses cow bells 
and the sound of farm animals to com¬ 
mence its daily programme. Radio Sweden 
for many years used the 'Swedish 
Rhapsody' as its identification sound. This 
has now been replaced with To the Wide 
Wide World'. Norway uses an ancient folk 
tune, while Radio Denmark precedes all its 
broadcasts with the repetition of the first 
bars of a piece of Danish music. 

This is just a brief summary of interval 
signals which listeners will recognise. The 
World Radio TV Handbook, in its detailed 
listing of countries, always incorporates in¬ 
formation as to the station identification 
signal. There are recorded tapes available 
which include major shortwave stations 
opening signals. 

Many have been supplied by the broad¬ 
casters themselves, so you can hear in ex¬ 
cellent studio quality the main sounds on 
shortwave. 

New frequencies for VNG 

The Australian Time and Frequency Ser¬ 
vice, which originally operated from 
Lyndhurst near Melbourne, used 4500, 
7500 and 12,000kHz. When the transmit¬ 
ters were moved to Llandilo, NSW, the fre¬ 
quencies of 5000, 10,000 and 15,000kHz 
were put into service. However they 
caused some interference to WWV and 
WWVH operated by the National Bureau 
of Standards in the US. In recent months, 
the frequency of 15,000 has been replaced 
by 16,000kHz, and now an agreement 
with the Australian Navy has resulted in 
two new channels being put into opera¬ 
tion. These new frequencies are 8638 and 
12984kHz. The channels are on loan from 
the Royal Australian Navy, which pre¬ 
viously used them in Darwin. 

The frequencies of 5000, 8638, 


12,984kHz will operate 24 hours a day, 
and 16,000kHz from 2200-0500UTC. 
There will be a morse identification each 
quarter hour on 8638 and 12984kHz, 
while voice announcements will be heard 
on the other two channels. The transmitter 
power is 10kW and the cost of operating 
these transmitters is generally from private 
donations. The new frequencies should 
give worldwide coverage. 

VNG is interested to learn of reception, 
and reports should be sent to Dr Marion 
Leiba, VNG Users Consortium, GPO Box 
1090, Canberra ACT, 2601, Australia. 
Return postage should be enclosed. 

The future plans of VNG include the use 
of a talking clock on the two frequencies of 
5000 and 16,000kHz. 

This identification will be given every 
minute and will follow the 60 second time 
pip. At present the technical aspects of in¬ 
cluding this new facility are being studied; 
its inclusion would make VNG of even 
greater value, particularly to radio lis¬ 
teners. 

The use of the new 16,000kHz channel 
has resulted in worldwide reception. 
Reports have been received by VNG for 
the first time from the USSR, and many 
other distant countries, who are receiving 
the signal on this new frequency. The 
16,000kHz frequency is shared between 
New Zealand and Australia, and as long as 
VNG only uses 5000 watts on this chan¬ 
nel, there is no interference. 

VNG used to operate three transmitters, 
with one standby. Now with the increase 
to four frequencies, there is no longer a 
backup available, in the case of a break¬ 
down of one of the units. 

This item was contributed by Arthur 
Cushen , 212 Earn St. Invercargill\ New 
Zealand who would be pleased to supp¬ 
ly additional information on medium 
and shortwave listening. All times are | 
quoted in UTC (GMT) which is 10 \ 
hours behind Australian Eastern Stand - | 
ard Time. 
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US reduces services 

Following the collapse of the communist 
governments in Eastern Europe, the US is 
investigating the Voice of America ouput 
— the whole of the system is being re-ex- 
amined. US International Broadcasting 
takes part in the operation of a number of 
broadcasting organisations, which include 
the Voice of America, Radio Free Europe, 
Radio Liberty, as well as Radio Marti, 
Radio Free Afghanistan and the Worldwide 
Television Service. The problem is that 
there is not enough money to support all 
these services; there is also a certain 
amount of overlap. For instance, the VOA 
and Radio Liberty both broadcast in 17 
languages, with a considerable amount of 
duplication. As well as the budget con¬ 
sideration, there is always a shortage of fre¬ 
quencies. Also the number of countries 
willing to allow VOA to set up relay bases 
on their soil has decreased. Add the 
shortage of broadcasters who are able to 
carry the programmes in the various lan¬ 
guages — it is difficult to find Tibetian, Uz- 
beck, Georgian people with a journalistic 
background. 

The VOA has a considerable number of 
broadcasts to Eastern Europe, but is defi¬ 
cient in services to South East Asia, the 
Middle East and Africa. The VOA relay 
base in Monrovia, Liberia, was destroyed 
durine the recent civil war in that countrv. 


The whole of the transmitter complex was 
vandalised, and only the towers and feeder 
lines are intacL This means that VOA has 
lost its main voice into Central and 
Southern Africa. 

New Canadian station 

The North American market is the centre 
of many broadcasting organisations. The 
latest to announce plans for that area is the 
North America Broadcasting Company, 
which will operate from Manitoba, 
Canada. The project includes two 250kW 
transmitters, to be rented to other broad¬ 
casters who have difficulty in putting a sig¬ 
nal into North America. The station feels 
there is a growing interest in information, 
news and programmes heard on short¬ 
wave. There seems to be a new interest in 
shortwave radio in the US, where more 
professional people and not radio hob¬ 
byists are the projected audience. Accord¬ 
ing to a media network report, this 
growing trend could be met by offering a 
high quality shortwave service into the 
area. The new station plans to charge 
clients $1000 per transmitting hour, which 
is much higher than many private 
shortwave broadcasters charge in the US. 

The reason for the high cost is that the 
new transmitters, operating out of Canada, 
will give a much higher quality signal and 


Experimenting 

Continued from page 70 
field produced by the coil attracts a 
lever, which in turn closes the switch 
contacts S2. Notice that we have 
specified a 12V relay even though we 
are using a 9V battery. Twelve volt 
relays tend to be cheaper, and will still 
work quite satisfactorily at 9V. So this 
saves us some money. 

Notice too the diode D1 across the 


PARTS LIST 

Miscellaneous 

1 PCB 83x44mm, coded 91DS12 
1 9V battery 

1 momentary-make pushbutton 
1 SPDT12V mini relay, PCB mounting 
1 LED 

Resistors 

All 1/4W, 5%: 

1 220 ohms R1 

(red-red-brown) 

1 2.7k R2 

(red-purple-red) 

2 10k R3,R4 

(brown-black-orange) 

1 1.2k R5 

(brown-red-red) 

Capacitors 

1 470uF 16V PCB-mount electrolytic 

Semiconductors 

1 1N4002 diode 

2 BC548 NPN transistors 


relay. The reason for including this is to 
protect transistor Q2. When the relay 
turns off, the magnetic field in the relay 
coil drops very suddenly, producing 
quite a large ‘back EMF’ voltage spike. 

This spike can destroy the transistor if 
that is the only pathway through which it 
can dissipate. So we provide the diode as 
an alternative path. The diode may seem 
to be ‘upside down’, because its cathode 
is connected to the positive supply rail. 

This is because we don’t want current 
flowing through it under normal condi¬ 
tions — we want the current to flow 
through the relay. But when the coil is 
discharging, the diode and coil form 
their own special circuit to dissipate the 
spike. 

Transparencies 

A high contrast, actual size 
transparency (negative) is available for 
only $2 for anyone wishing to make 
their own printed circuit board. This spe¬ 
cial price applies for transparencies for 
projects in this series only. Write to EA’s 
reader services division. 

Happy experimenting — and don’t 
forget to send us your ideas for future 
circuits. ■ 


more reliable service in the area 


AROUND THE WORLD 


ALBANIA: Radio Tirana has introduced a new interval signal, a new schedule, and its 
programme service is much more enjoyable than the hard propaganda broadcasts of the 
past. But there has been a reduction in English transmissions. It broadcasts to North 
America at 0230-0300 and 0330-0400 on 9580 and 11825kHz. Programmes for Europe 
are at 1730-1800 on 7155 and 9480kHz; 2130-2200 on 7245 and 9480kHz; while there 
is one transmission to Africa at 1530-1600 on 9585 and 11835kHz. 

BAHRAIN: Broadcasting from the United Arab Emirates has been heard in English for the 
first time, with a daily transmission at 2000-2105. The contents of the programme are 
features of the Middle East, with a short news bulletin at 2100. The frequency of 
6010kHz is rated at 60kW, according to a submission made recently to the International 
Telecommunications Union. 

ESTONIA: Through Radio Tallinn, Estonia has joined the other Baltic republics Lithuania 
and Latvia, with a broadcast in English. This is heard at 2030-2100 on Mondays only, on 
two frequencies 5925 and 9560kHz — the latter channel giving the better reception. 
GEORGIA: Another USSR republic with its own external service is Georgia, broadcasting 
from Tbilisi on a frequency of 12070kHz. It is heard in English at 1700 until 1730, when 
the programme continues in German. The signal generally suffers from poor readability. 
Two additional announcements are made at 2000 on 11760kHz, and 0400 on 
12050kHz. 

ISRAEL: Despite threats of a complete cut in the budget of the Israel Broadcasting 
Authority, and the ending of External Services KOL, Israel has continued on a very much 
reduced scale. The broadcasts in English are now to North America at 210-2200 on 
11587, 15100, 15640, 17575 and 17685kHz; to Europe at 1700-1715 on 11587, 15640 
and 17590kHz; 1900-1930 on 11587,11605,11675,15640,17630 and 17685kHz; and 
to the Far East at 1330-1400 on 11587 and 17590kHz. 

USA: Station WWCR World Wide Christian Radio in Nashville has added a second 
10OkW transmitter. The new transmitter is using 7435kHz and has been heard to closing 
at 0630. The original outlet continues to use 9520 and later 15690kHz on a 24 hours a 
day basis. Most of the programmes are of a gospel nature, though there are specialised 
programmes for listeners in Cuba, and for minority groups in the US. WWCR has recently 
made a change in its mailing address: it is now 4647 Old Hydes Ferry Pike, Nashville TN 
37218, USA. ■ 
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ROD IRVING ELECTRONICS 


GREAT SIGHTS AND SOUNDS FROM ROD IRVING AND ARISTA 

COMPONENTS I PROTECTORS & SUPPLIES 




PLASTIC/ALUMINIUM 
FREESTANDING BOX 

SIZE:110WX 140LX46H 

Silver/ grey cabinet with aluminium front panel. 

•Screw assembled case with screwhole 
for mounting PCB'a 
•Rubber feet 

HI 0146.$8.95 




TWO PIN MAINS ADAPTOR 

Converts a two pin U.S or European plug into an 
Austral 7 two pin plug. Designed for use with double 
insulati J appliances 
Approval#: N11071 

PI 8012.$4.95 


IEC CHASSIS MOUNT SOCKET WITH 
INTERFERENCE FILTER. 

Protects instrumentation etc. from EMI (Electro magnetic 
Interference) that can upset or destroy data transmission. 

• 3 pin IEC male chassis socket. 

• 250V-6 amp 

• Approval No. CS32193N 

PI 0255.$19.95 


PREPAINTED ALUMINIUM CASES 

• Dimensions:(W)80mm x (H)46mm x(D)65mm 

H10141.$10.95 

• Dimensions:(W)110mm x (H)50mm x (D)80mm 

HI 0142.$13.95 

■Dimensior»:(W)140mm x (H)56mm x (D)IIOmm . 

HI 0143.$17.95 

•Dimensions:(W)180mm x (H)56mm x (D) 130mm 

HI 0144.$23.95 

• Dimensions:(W)230mm x (H)56mm x (D) 140mm 

HI 0145.$32.95 

These brilliant new universal kit boxes are supplied with 
screws, brackets and rubber feet. Each panel has been 
scored so it can be folded once only to form the cabinet 
walls. Each unit has anodised aluminum panels that are 
designed to be painted, the top and bottom also has air 
vents for cooling. They are available in five different sizes 
ideal for kits and projects and are flat packed for easy 
storage and display. 

43^ 


Input/Output Frequency: 
Typical Recharge Time: 
Responce Time: 

Voltage Regulation: 
Audible Alarm: - 
Overload Protection: 
Internal DC Fuse: 
Dimensions: 

Weight: 

Safety: 


TOOLS & TECHNICAL 


FAX, PHONE, COMPUTER, MODEM, 
PROTECTOR. 

240VAC/50 HZ MAINS & PHONE LINE 
PROTECTOR 

XI0089.$59.95 

This unique unit has been developed to offer the maximum 
possible external protection to the user equipment such as 
fax machines, computer modems & telephone answering 
machines. Both the phone lines and main power inputs are 
protected. The CPEP1 helps to reduce damage to 
equipment connected to the telephone network when 
subject to lightning strikes and mains power spikes and 
surges. 

DESIGN 

•Status Display:Red neon indicates "power on", green neon 
indicates "correct earthing contact"and amber indicates 
"faulty wiring " requiring attention. 

•Power lnput/output:plug & socket arrangement allows 
inline installation, 

•Line input/output:Dual US modular telephone sockets 
used for connecting the fax, telephone answering machine, 
modern etc. 

PROTECTION: 

•The unit uses a combination of M.O.V. and gas arrestor 
druitry to prevent damage to home and office equipment 
thus eleiminating down time and costly repairs. 

•Approved by the Australian Dept of Minerals and Energy. 
•Aproved #:n 11361 


UN-INTERRUPTABLE POWER SUPPLY 
500 WATT UN-INTERRUPTABLE 
POWER SUPPLY 

X11112.$1399.95 

A Stand-by regulated power supply system. 

•Designed for computer systems and related peripherals. 
•Provides protection against blackout brown outs, voltage 
fluctuations, power surges, spikes and line noises. 
•Monitors 240 volt AC supplied to the system and removes 
any voltage transients and fluctuation prior to directing it 
through to the equipment If AC power fluctuates beyond an 
acceptable level the UPS500 switches from normal to 
backup mode and continues to power the equipment with 
its own internal backup mode and continues to power the 
equipment with its own internal backup batteries until the 
AC power is returned to normal. At this point the UPS500 
returns back to normal mode and proceeds to recharge its 
batteries. 

•Audible alarm buzzer sound when unit transfers to backup 
power, this provides a warning to make backups or 
shutdown the computer system before any damage or data 
loss can occur. Buzzer can be manually turned off once the 
situation has been discovered. 

•Approved by the Australian Dept of Minerals and Energy 
SPECIFICATIONS: 

Output Rating (Under Load ): 500 watts 

Voltage Unit Switches To Backup: 204 and 260 volts AC 

Voltage Unit Switches To Normal: 212 and 252 volts AC 


50Hz or 60Hz 
10-12 Hours 

4mS (typical) /8ms (max) 
•f / -5 % 

Buzzer and LED Indicators 
3.15 amp 
40 amp 

144 x 242 x 436 mm 
20.5kgs 

According to IEC 380 AS3250 


proved #:n 11361 » 

0 fl 

■ ■iinnCi|gjy 


COMPONMENT RETRIEVAL KIT 

Supplied with two fully insulated tweezers and long 
flexible finger with a magnet on the end . Allows small 
components and to be picked up or manipulated in small, | 
narrow hard-to-get-at places 

T12084.$10.95 


PLASTIC VICE WITH SUCTION BASE 

Medium sized vice ideal for holding parts and 
components during soldering or glueing. 

•Stong suction base adheres to any non porous surface. 

•Lever secures or releases suction 

•Plastic jaws with rubber pads 

•Jaws open out to 50mm 

•Size:Approx 110 x90 x80 

T12459.$6.95 


HANDSFREE MAGNIFYING GLASS 

FOLDING MAGNIFYING GLASS 
Free standing magnifing glass. 

•Allows hands free operation 
•Large 115mm (4.5") Lens 
•Folds completely flat for storage 

T10020.$13.95 


EXTREMELY POPULAR 


ALUMINIUM TORCHES 

Battery size:1xAA.Not Supplied 

A15066.$9.95 

Battery aize:2xAA.Not Supplied 

A15068.$10.95 

Battery aize:3xAA.Not Supplied 

A15067.$11.95 

Machined "Aircraft Alluminium" flashlights. 

•Lens case unscrews and doubles as a free standing 
torch base. 

•Adjustable lens varies the beam from a spotlight to flood I 
light 

•Rubber water resistant "O” rings. 

•Replacement globe stored in base of the torch. 


RECHARGED KEY RING TORCH 

Miniature handheld torch designed specifically for the 
car. It comes with a 'quick-click' removable keyring which | 
allows removal of your car keys while recharging. The 
torch utilizes a nickel cadmium battery P which can be 
recharged serveral hundred times, this csn be done at 
any time, even while driving as the torch body itself is 
shaped to fit directly into the cigarette lighter socket 
Ideal for use with cars, trucks, boats and other 12 volt 
negative earth vehicles. The unit is made of a sturdy 
black plastic, comes complete with s keyring and is push I 
button operated. 1 

A15070.$11.95 


ROD IRVING ELECTRONICS Pty. Ltd. acn.oos 428 437 

HEAD OFFICE: 56 RENVER RD, CLAYTON. PH: (03) 543 2166. FAX (03) 543 2648 
CITY 48 A'BECKETT ST. MELBOURNE. PH. 663 6351 /639 1640. FAX: 639 1641 
OAKLEIGH 240C HUNTINGDALE RD OAKLEIGH PH: 562 8939 
NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131 
SYDNEY:74 PARRAMATTA RD, STANMORE PH: (02) 519 3134. FAX: (02) 519 3868 
BLUESTAR COMPUTERS: 271 MAROONDAH HWY. RINGWOOD. PH: (03) 870 1800 


Postage rates 

$1 - $9.99.$3.00 Thsss postage 

$10 - $24.99..$3.50 rates are basic 
$25 - $49.99..$4.50 only up to 

$50 - $99.99..$6 00 5Kfl Road fr **9 hl * 
$100 -$199...S7.00 
$200 - $500...FREE chargsd at different 
$500 PLUS..FREE 


TOLL FREE 

MAIL ORDER 
HOTLINE: 008 33 5757 
(ORDERS ONLY) 
ENQUIRIES: (03) 543 7877 
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NO BRAND DISKS 


BOXES OF TEN DISKS LIFETIME WARRANTY 
.0+ 50+ 100+ 500+ 

5 1/4" DS/DD $4.75 $4.55 $4.30 $4.40 

5 1/4” DS/HD $8.95 $8.60 $8.40 $8.30 

3 1/2" DS/DD $8.59 $8.00 $7.00 $7.80 

3 1/2" DS/HD $16.95 $16.75 $16.50 $15.90 



| MEMOREX DISKS 



1-9 boxes 10+ 

3 

1/2"DD 

$19.95 

$18.95 

3 

1/2"HD 

$45.95 

$42.95 

5 

1/4"DD 

$14.95 

$12.95 

5 

1/4"HD 

$23.95 

$22.95 


IvERBATIM DATALIFE 




1-9 boxes 10+ 

3 

1/2’ 

’DD 

$28.50 

$27.95 

3 

1/2’ 

’HD 

$53.50 

$52.50 

5 

1/4’ 

’DD 

$22.95 

$21.95 

5 

1/4’ 

’HD 

$27.95 

$26.95 


VERBATIM VALUELIFE 


1-9 boxes 10+ 

3 1/2"DD $23.95 $22.95 
3 1/2”HD $39.95 $37.95 
5 1/4"DD $12.95 $11.95 
5 1/4”HD $19.95 $18.95 


HARD DRIVES 


42 MEG HARD DISK FOR XT 


28ms ACCESS WITH IDE/FDD 
| CONTROLLER FAST STEPPER.$549 


42 MEG HARD DISK FOR AT 


28 ms ACCESS WITH IDE/FDD 
[CONTROLLER FAST STEPPER.$329 


43 MEG VOICE COIL HARD DISK 


85 MEG HARD DISK FOR AT 


18 ms ACCESS WITH IDE/FDD 
CONTROLLER VOICE COIL.... .$439 


126 MEG HARD DISK FOR AT 


16ms ACCESS WITH IDE/FDD prm-| 
CONTROLLER VOICE COIL....£ ^ N . T .l $675 


200 MEG HARD DISK FOR AT 


17ms ACCESS WITH IDE/FDDr 
(CONTROLLER VOICE COIL..b^SJ..$349 


2 YEAR 
WARRANTY 


12ms ACCESS WITH IDE/FDD 
CONTROLLER VOICE COIL 


SHAREWARE 
SOFTWARE 
FROM $3.95. 
ONLY AT OUR 
NORTHCOTE 
STORE AND 
STANMORE. 
OVER 1200 
TITLES! 


TyTHT 

WARRANTY $^095 


All Hard Disk capacities are formatted. IDE/FDD drives are already 
low level formatted so you only have to *’F DISK” to high level 
format them. Please note you need DOS 4.01 to format these to 
their maximum capacity as drive ”C” or otherwise you will have to 
partition as "C", "D’Y'E:”, etc. if you have an earlier version. 


DOS 5.0 UPGRADE NOW 
AVAILABLE ONLY $120 


Microsoft 
MS-DOS 5 
tjxrrade 


RITRON 486-33 
MAINBOARD 

• Intel 80486 Microprocessor 

• IBM, XTsnd AT 

• Direct support for the Weitek 
| 4167 coprocessor 

• Built-in cache controller: Optional 32-KB, 64-KB, 

| 128-KB or 256KB cache memory • 128Kcache fitted. 

• Supports interleaved cache RAM for high speed CPU 
| as well as 80486 burst mode . • Flexible DRAM 1-32MB 

• Sophisticated DRAM controller 

• AMI BIOS with built-in SETUP program 

• Support shadow RAM 

• Synchronous AT bus clock with programmable clock 

• Support fast A20 Gate & fast CPU reset to boost performance of software utilizing 
| 80486 protected mode, such as OS/2, UNIX..etc. 

• Eight expansion slots - Six 16 bit, Two 8-bit 

| X18131.$1,795 





3 1/2" DRIVE KIT. Y.E DATA 3.5" 1.44/720/360 DRIVE^ 

• 5 1/4" Mounting bracket 

• Power supply adapter 

• Cable adapter 

• Floppy disk controller card which controls 1.44/720/360 drives 

• Complete instructions to install a 3.5" in your existing computer. Enjoy the higher 

density & easy handling of 3.5" floppy diskettes! Cl 1915.$295 


BIT BLITZER 
1234E MODEM 



m 'Tttliinfii liBl v 


The BIT Blitzer 1234E is an automatic, 
intelligent, 300/300, 1200/1200, 1200/75 
and 2400/2400 bps full duplex, asynchronous 
and synchronous External modem, which meets the CCITT 
V.21/V.22/V.22bis/V.23 and Bell 103/212A standards. The BIT BLitzer 1234E 
provides all the 1200 and 2400 bps, Hayes AT* features in a compact, low 
power, cost effective, reliable package, whilst giving you V.23 capability as 
well. 

F * A J U r E f : * FU " dUP ' #X • Ca » Progress monitoring 

' * l *° * 1 • Loopback for remote dianostics 

° nswer • Internal speaker with Command 

* t ° sc ° nn *f .• Protocal controlled volume settings 

• Tone & pulse dialing ~ ^ 3 

.28 S Registers Only.$420 


MATH CO-PROCESSOR SPECIALS 

80287XL... replaces 802 87-6 802 87-8 80287-10.$295 

80387DX-33..$595 

80387SX-16. IjlHg.$450 

80387SX-20. IUbbBM .$495 


LOOK! NEW CARDS 


"MegaRAM” Memory board 
This new generation memory enhanced 
board offers 0 wait state high speed 
operation. It can take up to 6MBytea of 
4 x 256K or 1 x 1M DRAM chip. Up to 7 cards can be used together (42MB EMS). 

It is 100% EMS 3.2 & 4.0 compatible, and beat of all it can be used in an XT, AT or 386 
because it is 8 bit 16 bit configerabie. So get yourself a Mega for the price of a Mini. 
X18051..$299. 00 


4 PORT SERIAL CARD Cv 

(Software Output cables included.) 

The PE-514A has 4 aerial ports for asynchronous 
communication. These porta can be used to connect 
your PC with a aerial printer, MODEM, aerial mouse 
or other aerial devices which use an RS232C interface. The interface ie a DTE type with 
a male DB25P for 4 eerial port output It supports DOS & XENIX. XI8155.$199 



ROD IRVING ELECTRONICS Pty. Ltd. acn.oos4 28 437 

HEAD OFFICE: 56 RENVER RD, CLAYTON. PH: (03) 543 2166. FAX (03) 543 2648 
CITY 48 A'BECKETT ST. MELBOURNE. PH. 663 6351 /639 1640. FAX: 639 1641. 
OAKLEIGH 240C HUNT1NGDALE RD OAKLEIGH PH: 562 8939 
NORTHCOTE 425 HIGH ST. NORTHCOTE, PH. 489 8866. FAX: 489 8131. 

SYDNEY:74 PARRAMATTA RD, STANMORE PH: (02) 519 3134. FAX: (02) 519 3868 
BLUESTAR COMPUTERS: 271 MAROONDAH HWY. RINGWOOD. PH: (03) 870 1800 


Postage rates 

$1 - $9.99......$3.00 These pot tags 

$10 - $24.99..$3.50 rates are baalc 
$25 - $49.99..$4.50 P°» u 9« only up to 
$50 - $99.99..$6.00 

bulky A fragile 

$100 - $199...$7.00 items wtM be 
$200 - $500...FREE charged at different 
$500 PLUS ..FREE 


TOLL FREE 
MAILORDER 
HOTLINE: 008 33 5757 
(ORDERS ONLY) 
ENQUIRIES: (03) 543 7877 


ROD IRVING ELECTRONICS 






































































ROD IRVING ELECTRONICS 


TEST US ON PRICE WITH 
THESE MULTI METER SPECIALS! 


DIGITAL MULTI METER HC -4510, 
DISPLAY* 1/2 DIGIT 
BASIC ACCURACY: 0.5% DC V 

DC VOLTAGE: 0-1000V 
DC CURRENT: 0-10A 
AC VOLTAGE: 0-750V 
AC CURRENT: 0-10A 
RESISTANCE: 0-20M OHMS 
CONTINUITY TEST, DIODE TEST 
DATA HOLD 

Q13030. RRP $149.95 NOW $129.95 




DIGITAL MULTI METER HC-5010EC 
DISPLAY: 3 1/2 DIGIT 
BASIC ACCURACY: 0.5% DC 

DC VOLTAGE: 0-1000V 
DC CURRENT: 0-10A 
AC VOLTAGE: 0-750V 
AC CURRENT: 0-10A 
RESISTANCE: 0-20M OHMS 
CONTINUITY TEST, DIODE TEST 
Q13010.RRP $119.95 NOW $99.95 








DIGITAL MULTI METER HC-889 

DISPLAY: 3 1/2 DIGIT 

DC VOLTAGE: 0-1000V 

DC CURRENT: 0-10A nXlVj 

AC VOLTAGE: 0-750V 
RESISTANCE: 0-20M OHMS 
CONTINUITY TEST, DIODE TEST, ^ 

DATA HOLD, TR HFE GAIN, 

AUTO RANGE DMM WITH BAR GRAPH 

Q13040.RRP $99.95 NOW $89.95 


Qbbb* 


v-h ,ov ' V 

< 0> < 


DIGITAL MULTI METER HC-3500T 

DISPLAY:3/12 DIGIT , 

BASIC ACCURACY: 0.5% DC 

DC VOLTAGE: 0-1000V 
DC CURRENT: 0-20A 
AC VOLTAGE0-750V 
AC CURRENT 0-20A 
RESISTANCE: 0-20M OHMS 
TEMPERATURE:-20C -1200C 
CONTINUITY TEST, DIODE TEST 
TEMPERATURE CAPACITANCE 
FREQUENCY, hfe TEST, DATA HOLD. 

Q13000. RRP $169.95 NOW $149.95 




$7# 


ANALOGUE/DIGITAL MULTIMETER 

HC-5050DB 3 1/2 DIGIT 

BASIC ACCURACY: 0.5% DC 

DC VOLTAGE: 0-1000V 
DC CURRENT: 0-10A 
AC VOLTAGE: 0-750V 
AC CURRENT: 0-10A 
RESISTANCE: 0-20M OHMS 
DC AC RMS:-45dB -+50dB 
TEMPERATURE: -20C-1200C 
AC FREQ SPREAD: 50Hz-2KHz 
CONTINUITY TEST, DIODE TEST 
Q13020. RRP $169.95 NOW $149.95 




LOGIC PROBE (LP-2800) 

USEFUL FOR TTL AND CMOS. 

HIGH & LOW INDICATORS 
PULSE MEMORY. 

FOR THE HOBBIEST OR SERIOUS TECHNICIAN 
FOR TRACING THOSE HARD TO FIND FAULTS 
ON LOGIC BOARDS. 

Q11272.RRP$29.95 NOW $19.95 








CHRISTMAS SPECIALS 

ORDER NOW FOR CHRISTMAS! 
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20 MHz DUAL TRACE OSCILLOSCOPE 

CTR DISPLAY: • 150 mm rectangular 
VERTIACAL DEFLECTION: 

Deflection Factor: 5mV to 20V / Div on 12 ranges in 1 -2-5 step with fine 
control 

Bandwidth DC: DC to 20 MHz (-3dB) AC: 10Hz to 20 MHz (-3dB) 

Operating modes CH-A, CH-B, DUAL and ADD (ALT/CHOP L202 only) 

Chop Frequency: 200 KHz Approx. 

Channel separation: Better than 60dB at iKHz 

TIME BASE 

Type: Automatic & normal triggered in automatic mode, sweep is obtained without 
input signal 

Sweep Time: 0.2m Sec to 0.5 Sec/ Div on ranges in 1-2-5 step with fine 
control and X-Y. 

Magnifier: X5 at all times. 

TRIGGERING 

Sensitivity Int: 1 Div or more Ext: 1 Vp-p or more. 

Source: INT, CH-B, LINE or EXT 

Triggering Level: Positive and Negetive, continuously variable level; 

Pull for Auto. 

Sync: AC, HF Rej, TV (each ♦ or-) at TV Sync. TV-H (line) and (frame) 
sync are switched automatically by SWEEP TIME/Div switch. 

HORIZONTAL DEFLECTION 

Deflection factor: 5mV to 20V/ Div on 12 ranges in 1-2-5 step with fine control 
Frequency response: DC to MHz (-3dB> 

Max Input Voltage: 300V DC ♦ AC Peak of 600V p-p 

X-Y operation: X-Y mode is selected by SWEEP TIME/ Div switch. 

Intensity Modulation Z Axis: TTL Level (3Vp-p-50V) ♦ bright, - dark 
OTHER SPECS: • Weight: 7Kg Approx • Dimensions: 162 (H) x 294(W) x 352(D)mm. 

Q12105.RRP $750 NOW $695 
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8 TRACE MODEL 5510 


This instrument meets the customers needs in quality of performance, efficiency, 
function, design, and cost! Being rugged, highly reliable and a multi-purpose 3 - 
channel, 8 trace oscilloscope with a 6 inch domed mesh type l4kV post deflection 
acceleration cathode-ray tube and with a fine red internal graticule. 

FEATURES: 

• Compactness, lightweight, ruggedness and simple design. 

• The diecast frame provides compactness lightweight and ruggedness . 

• Easy Operation 

Light torque lever switches and pushbutton switches are used. 

• High Brightness CTR, high acceleration voltage and high beam effic^ncy of the 
150mm rectangular CTR ensures a bright high speedsweep observation 

• Multi mode display system 

CHI, CH2, CH3, Add any combination or all the channels may be viewed 
aimultaniously. Maximum 8 trace displaying is possible with the ALT sweep function. 

High sensitivity and wide frequency bandwidth. 

The maximum vertical sensitivity is ImV/DIV (when x 5 MAG)at 20 MHz or greater 3dB 
and mV/DIV at 100 MHz or greater -3dB. 

High input impendence 

The input impendence of CHl, CH2, CH3, is lMi*f2%, 25pF f3pF 

Q12109.RRP $2995.00 NOW $1,995 

SCHOOLS & COLLEGES TAKE 
NOTE! ONLY$1,695tax exempt. 






































































( ROD IRVING ELECTRONICS - No.1 FOR COMPONENTS ) 



BNC PLUGS 
AND SOCKETS 


le ° s 


BNC MALE PLUG 

1-9 10-09 100+ 

P10514 $2.50 $2.25 $1.50 


BNC PANEL SOCKET 
i-g io+ ioo+ 
P10516 $2.50 $2.25 $1.50 

j,| 

BNC CRIMP PLUG 

1-9 10-99 100+ 

Pi0530 $3.95 $3.75 $3.00 


BNC SOLDERLESS 
TWIST ON PLUG 

1-9 10-99 100+ 

P10531 $3.50 $3.25 $3.00 


c 


CANNON PLUGS 
AND SOCKETS 



CANNON TYPE 3 PIN 
CHASSIS MALE 

1-9 10-90 100+ 

Pi0962 $3.50 $2.95 $2.50 


CANNON TYPE 3 PIN 
LINE FEMALE 

1-9 10-90 100+ 

P10964 $3.95 $3.50 $2.90 


CANNON TYPE 3 PIN 
CHASSIS FEMALE 

1-9 10-99 100+ 

P10966 $4.95 $4.50 $3.50 


CANNON TYPE 3 PIN 
LINE MALE 

1-9 10-99 100+ 

Pi0960 $4.50 $3.50 $2.50 

V J 

COMPUTER \ 
\ CABLES J 


• Six conductor shielded 
computer Interface cable. 

W12670 • CIC6 6 con. 

1-9M 10M+ 100M + 
$1.30M $1.10M $1.00M 
W12672 • CIC9 9 con. 

1-9 M 10M+ 100M+ 

S1.60M $1.50M $1.20M 
W12674 • CIC12 12 con. 

1-9M 10M+ 100M+ 

$2.50M $2.20M $1.90M 
W12676 • CIC16 16 con. 

1-9M 10M+ 100M+ 

$3.50M $3.20M $2.50M 
W12678 • CIC25 25 con. 

1-9M 10M+ 100M+ 

$3.90M $3.40M $3.00M 


QUALITY 3mm LEDS 

1-9 10-00 100+ 

Z10140(R) S0.15 $0.12 $0.10 
Z10141(G).. $0.20 $0.16 $0.15 
Z10143(Y).. $0.20 $0.18 $0.15 
Z10145(0)..*0.20 $0.16 $0.15 

QUALITY 5mm LEDS 

Z101S0(R). $0.15 $0.12 $0.10 
Z10151 (G). $0.25 $0.20 $018 
Z10152(Y).. $0.25 $0.20 $0.18 


FLASHING LEDS 

RED 5mm 1-9 10+ 

Z10159 $1.10 $1.00 


RECTANGULAR 

LEDS 

1-9 10+ 100+ 

RED 20c 15C 12c 
GREEN 20c 15c 12c 
YELLOW 20c 15c 12c 
ORANGE 20c 15c 12c 


:SOCKETS 




LOW PROFILE 
1C SOCKETS 

Save a small fortune on 
these "Direct Import" low 
profile 1C sockets! PCB 
mounting solder tail. All tin 
plated phosphor bronze or 
berryllium and dual wipe 
for reliability. 

1-9 10+ 100* 

Pi0550 8 pin 15c 12c 10c 
Pl0560 14pin 20C 18c 15c 
P10565 16pin 20C 18c 16c 
P10567 I8pin 30c 25c 22c 
P10568 20pin 35c 30c 25c 
Pi0569 22pin 35c 30c 26c 
P10570 24pin 35c 30c 26c 
P10572 28pin 45C 35c 30c 
P10575 40pin 45C 40c 35c 


WIRE WRAP 
1C SOCKETS 

These quality 3 level wire 
wrap sockets are tin plated 
phosphor bronze. 
P10579 8pin $1.50 $1.40 
Pi0580 I4pin $1.85 $1.70 
P10585 16pin $1.95 $1.80 
P10587 I8pin $1.95 $1.80 
P10590 20pin $2.95 $2.75 
P10592 22pin $2.95 $2.70 
P10594 24pin $3.95 $3.50 
P10596 28pin $3.95 $3.50 
P10598 40pin $4.95 $4.50 


n 


ELECTRET 
MIC INSERTS 

With pins for easy board 
Insertion. C10170 
1-9 10-99 100+ 

$1.20 $1.00 $0.90 


ULTRASONIC 

TRANDUCERS 

Designed to transmit at 
40kHz (L 19990) & recieve 
at 40kHz (Li 9991) withup 
to 20V I/P on the 
transmitter. These units 
can't be heard so are 
ideal for TV remote 
controls, water level 
dectectors, burglar 
alarms, motion 
dectectors & information 
carriers as they can be 
either pulsed or used in a 
continuous wave mode. 
Transmitter 1-9 10+ 

Li 9990.$2.95 $1.95 

Receiver 

L19991.$2.95 $1.95 


r IDC PLUGS ^ 
& SOCKETS > 

WOW! FROM $1.00 


D TYPE IDC PLUGS 

1-9 10+ 100+ 

• DE9P Spin plug 

Pi2166 $1.50 $1.20 $1.00 

• DA15P 1 Spin plug 

PI 21 68 $1.50 $1.20 $1.00 

• DB25P 25 pin plug 

Pi 21 70 $4.50 $3.95 $3.50 


D TYPE 
IDC SOCKETS 

1-9 10+ 100+ 

• DE9S 9 pin socket 

Pi 2167 $1.50 $1.20 $1.00 

• DA1SS 15 pin socket 

PI21 69 $1.50 $1.20 $1.00 

• DB25S 15 pin socket 
P12171 $4.50 $3.95 $3.50 


IDC CENTRONICS 36 
WAY PLUG & SOCKET 

1-9 10+ 100+ 

• Plug P12200 

$3.95 $3.00 $2.95 

• Socket P12201 

$3.95 $3.00 $2.95 


VOLTAGE 

REGULATORS 

BARGAINS 

Description 1-9 10+ 


7805UC 

$0.50 

$0.45 

7812UC 

$0.50 

$0.45 

7815UC 

$0.50 

$0.45 

7905UC 

$0.60 

$0.55 

7912UC 

$0.60 

$0.55 

7915UC 

$0.60 

$0.55 

78L05 

$0.40 

$0.30 

78L12 

$0.40 

$0.30 

LM324 

$1.00 

$0.90 

555 

$0.40 

$0.38 

741 

$0.50 

$0.45 


CHECK OUT THIS 
MONTHS GAME SPECIAL! 


[SPACE 

QUEST 

IV 



1 


^ARWSOME 
DUDEI only 

165.00 





l jh, s MONTHS TOP 

TEN GAME SPECIALS!' 

THEIR FINEST HOUR....$59.95 

SEARCH FOR THE KING.$59.95 

LINKS CHALLENGE GOLF..$59.95 

ELVIRA.$69.95 

JET SET PACK.$59.95 

KINGS QUEST FIVE.$69.95 

SECRET OF MONKEY ISLAND.$59.95 

HEART OF CHINA.$69.95 

RED BARON.$69.95 

TEST DRIVE II.$69.95 



DB25 CONNECTOR 
SPECIALS 

1-9 10+ 

P10880 DE9P $1.00 $0.80 
P10885 DE9S $1.00 $0.70 
P1O801 DA15S $1.00 $0.70 
P1O802 DA15C $1.00 $0.90 
P1O805 DA15S $1.00 $0.80 
P10902 DB25C $1.00 $0.80 
P10904 DB25P $1.00 $0.80 
P10905 DB25S $1.00 $0.80 


ECONOMY 

TRANSFORMER 



2155 240V 
M12155..... 

2156 240V 
M12156...... 

2851 240V 

Ml 2851. 

6672 240V 
M16672..... 


1-9 10+ 

6-15V 1A 
....$8.95 $7.95 
6-1SV A2 

...$13.95 $12.95 
12-6V CT 250mA 
...$4.95 .. $4.50 
15 30vc 1A tapped 
...$12.95 $11.95 


FANS 



Z> 


12V DC FANS 

80 x 80 x 25.4mm 

12V DC. 1.7 Watt 0.14 Amp 

T12469.$18.95 

10+ fans, only $17.95 

FANS 

Quality fans for uss In 
powar amps, computer 
hotspot cooling etc. 
Anywhere you need plenty 
of air. 

240V 4 5/8" T12461. $16.95 
115V 4 5/8" T12463..$16.95 
240V 3 1/2" T12465. $16.95 
115V 3 1/2" T12467 .$16.95 
10+ fans (mixed) Only S14.95. 


PANEL 

METERS 


We have a great range of 
panel meters at great 
prices! 

Q10500 MU45 0-lmA $9.95 
Q10502 MU45 5(V50uA.$9.95 
Q10504 MU45 O-IOOuA $9.95 
Q10533 MU52E 0-5uA $12.95 
Q10538 MU65 0-50uA $12.95 
Q10540 MU65 0-lmA $12.95 
Q10550 MU650-1 OOuA$12.95 
Q10560 MU650-20V $12.95 

MOSFET \ 
SPECIALS J 


1-9 1 ' 10+ 

2SJ49 $9.50 $8.00 

2SJ56 $10.00 $9.50 

2SK134 $8.50 $8.00 

2SK176 $9.50 $8.90 


c 


TOGGLE 

SWITCHES 


j 


1-9 10+ 

S11010 S.P.D.T $1.20 $1.10 
S11020 D.P.D.T $1.30 $1.20 


f S NEW 
[ SWITCH ] 
V BOXES ) 

9 PIN D 

SWITCH BOXES 

2 WAY..$59.95 

4 WAY.....$69.95 

MONITOR & 
KEYBOARD 
SWITCH BOXES 
only $69.50 


^ nicapsT^N 


Save a fortune on 
expensive throw away 
batteries with these 
quality Nicads and 
Rechargers! 

Size AA 450mAH 

1-9 10+ 100+ 

$2.95 $2.75 $2.50 

Size C 1 2 A H 
$9.95 $9.50 $8.95 

Size D 1 2 A H 
$9.95 $9.50 $8.95 


/ HEATSINK 

V 


a 

0 

o 

1 

l 

m 


COMPOUND 


) 


Heatsink compound is 
applied to the base and 
mounting studs of 
transistors & diodes. It 
maintains a positive 
heatsink seal that 
improves heat transfer 
from the device to the 
heatsink, thus 
increasing overall 
efficiency. 

H11800 ..10g...$2.00 
Hl1810.150g. $29.95 


( WIRELESS \ 
MICROPHONE J 


Tuneable :92-104MHz 
Freq response: 50- 
15kHz. 

Range: over 300 feet in 
open field. 

A10450.$24.95 ) 
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ROD IRVING ELECTRONICS 

MELBOURNE: 4S A'Beckett SL Ph: (03) 663 6151. 
Computer sales: Ph 639 1640 
NORTHCOTE : 425 High SL Ph: (03) 489 8866 
SYDNEY: 74 Paramatta Rd. Stanmore. N.S.W. 

Ph: (02) 519 3134 

MAIL ORDER: 56 Renver Rd, Clayton Vic, 3168. 

Ph: (03) 543 7877 

Mail Order Hotline: Ph: 008 33 5757. 

All sales tax exempt orders & wholesale 
inquires to:RITRONICS WHOLESALE, 

56 Renver Rd, Clayton, 3168. 

Ph. (03) 543 2166. (3 lines) Fax: (03) 543 2648. 




P.0 BOX 620, CLAYTON, VICTORIA, 3168. 

Errors & omissions excepted. Prices & specifications subject to 
change. IBM*, PC*. XT*, AT*, are registered trademarks of 
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Information 

Conducted by Peter Phillips 


DACs and current flow 


centre 



There’s more than the usual number of circuits this month, as well as some arguments about the 
speed of current flow. And to help you keep your hand in over the Christmas holidays, the usual 
What?? question. 


Digital to analog converters (DACs) 
are virtually everywhere these days: in 
computers, CD players and other things 
where digital circuits need to ‘talk’ to an 
analog world. They are mostly in IC form, 
but this month we feature the D AC not as 
an IC but as a circuit using discrete com¬ 
ponents. And while I had the computer 
drawing program fired up, I decided also 
to present another very useful digital cir¬ 
cuit sent in by a reader. But first the dis¬ 
cussion on DACs... 

Motor control 

In answer to a question posed by a 
young reader (J.B. of Glen Waverley Vic) 
about how to control a motor using a 
Microbee computer, I gave a simple tran¬ 
sistor interface circuit to allow the motor 
to be reversed and switched on or off by 
using the computer data lines. However 
several readers have written suggesting 
that perhaps J.B. wanted to also control 
the speed of the motor, as the original 
letter asked whether a D to A converter 
was needed. 

So if you’re reading J.B., here’s some 
additional ideas to help you with your ex¬ 
periments: 

May I suggest that you perhaps missed 
a point about Microbee control of a 
motor ; and that the query about aDtoA 
converter could have been aimed at get¬ 
ting variable speed control. 

For this purpose it is far better to ob¬ 
tain such control by programming the 
computer than by using D to A circuitry. 
Not only is it cheaper ; but it helps to over¬ 
come the 'stictiori problem that DC 
motors often experience when driven at 
low voltage in an attempt to achieve low 
speed operation. This is caused by ir¬ 
regularities in the brush-to-commutator 
resistance as it revolves. Unimportant at 
full speed where inertia carries the rotor 
over the poor spots, it can give erratic 


performance if driven by a low, constant 
voltage. 

This can be overcome by driving the 
motor from its rated voltage for some of 
the time and from zero volts for the rest, 
provided the intervals of successive full- 
zero-full-zero... are short enough for the 
motor inertia to smooth out the speed 
fluctuations. Vary the ratio of full-zero in¬ 
terval lengths to vary the speed. The 
process is known as pulse width modula¬ 
tion (PWM) and a range of integrated 
circuits to implement PWM are available. 
Some are designed primarily for voltage 
converterlregulator service, but could 
easily be adapted to this sort of task. 

On the other hand, it is not difficult to 
program a computer to provide a PWM 
signal at DO in the circuit of Fig 3 page 
109, September 1991.1 would be tempted 
to use a basic step ofl millisecond for the 



signal, counting off groups of 10 (of 
which 0 to 10 would be high to give 0 - 
100% range of speed over nine inter¬ 
mediate steps) for the PWM cycle. There 
is no added component cost for speed 
control. (G.W., Florey ACT). 

Thanks G.W., for making this point 
PWM is obviously simple to implement 
with a computer, as the software does all 
the work. In fact, when you think about it, 
PWM is used extensively in control situa¬ 
tions, such as in a switch mode power 
supply. 

About the only considerations I can 
think of are the need for the transistor 
driving the load to be protected against 
the back EMF of the motor and also that it 
be able to switch quickly. 

The next letter approaches the problem 
rather differently... 

In a question asked in September con¬ 
cerning controlling Lego motors from a 
Microbee computer, you replied that a 
DAC was probably not necessary and 
that control should be possible from a 
digital source. 

But what if the equipment you need to 
control cannot ‘talk 9 digital? I thought 
readers, especially those new to 
electronics may be interested in the R-2R 
DAC circuit. 

This circuit is very simple and requires 
two resistor values only, one called R and 
another 2R, which is twice the value ofR. 
If two resistors equal to the value of2R 
are connected in parallel, the R value 
resistors can be obtained. Using this, the 
R-2R circuit can be built using resistors of 
only a single value . 

For computer control, the R-2R net¬ 
work can be connected to an 8-bit output 
port, such as a parallel printer port. This 
arrangement will give up to 256 different 
voltage levels that could be used to con¬ 
trol the speed of a motor through a 
suitable interface. I would advise con- 
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necting the R-2R circuit through a buffer 
IC such as the 74HC373. 

The controlling software is very simple, 
in which the required 8-bit code for a par¬ 
ticular speed is sent to the printer port. 
For example, writing zero to the port 
would give OV out, 128 (hex 80) would 
present about 2.25V and 255 (hex FF) 
would give the full output of about 45V. 

This circuit can also be used as the 
basis for a simple analog to digital con¬ 
verter (ADC) by connecting the DAC out¬ 
put and the unknown voltage to a 
comparator. The output of the comparator 
is then connected to an input pin such as 
an interrupt or the ACKnowldge pin of a 
printer port. The unknown voltage must 
be within the output range of the DAC of 
course. 

The software then writes increasing or 
decreasing values to the output port until 
the comparator output changes. One way 
to do this is to write values starting at 255 
(hex FF) and reducing by one towards 
zero. After each write to the port, the 
software needs to check if the output of 
the comparator has changed state. When 
this happens, the unknown voltage can be 
calculated by the software using the equa¬ 
tion: (numerical value sent to port/255) 
multiplied by the maximum DAC output 
voltage. If conversion time is critical, you 
could use the binary search technique to 
find the point of equality and to hold cal¬ 
culated values in a look-up table, perhaps 



in a ROM. This value could then be dis¬ 
played on the screen or sent to a printer. 

/ hope this circuit will prove as useful to 
readers as it has to me. (TIB., Artarmon 
NSW). 

Yes indeed. The R-2R circuit is the 
basis of the DAC0800 chip and its deriva¬ 
tives, but we rarely see it in its raw form. 
The circuit of the network is shown in 
Fig.l and all you need are lots of 47k 
resistors (or any convenient value, 
providing they’re all the same). The 
‘computer controlled’ ADC circuit is 
shown in Fig.2. 

Another way of constructing a DAC is 
to use the ‘weighted resistor’ network 
shown in Fig.3. In this circuit, eight resis¬ 
tors are connected to an op-amp summer. 
The resistors have values related to the 
binary ‘weighting’ of the input: 1,2,4, 8 
and so on up to 128 for an 8-bit DAC. The 
value of the feedback resistor Rf depends 
on the required maximum output voltage. 
The problem with this circuit is getting 
resistor values to suit, although at first 
glance it appears simpler than the R-2R 
circuit The operation of the circuit is 
quite basic. Input D7 will produce the 
highest output from the op amp as the 
input resistor has the lowest value. The 
output for each input is simply the input 
voltage multiplied by (Rf/input resistor). 
The higher the value of the input resistor, 
the lower the output voltage. For a typical 
digital circuit the input voltage is usually 
about 5V. If more than one input is‘high’, 
the output will be the sum of each input 

Thanks for your letter P.B., as it has 
provided an ideal opportunity to talk 
about something that is now usually 
buried in the mystery of an IC. 

And while we’re on the topic of digital 
circuits, here’s a rather useful circuit.. 

Toggle action 

It is often necessary to control a logic- 
driven device from a front panel switch in 
a ' this-or that’ mode. At first sight, push- 
on/push-off (alternating action) switches 
are the way to go. This is fine, provided 
the comparatively high cost can be ig¬ 
nored. Contact bounce is also often a 
problem, particularly after a few months 
of use. Of course, this can be guarded 
against in the design of the circuit, but 
consider an alternative: 

Two logic inverters, two resistors and a 
capacitor will convert a simple non-lock¬ 
ing pushbutton switch to toggle action. 
Each push reverses the state of the logic 
signals — plural, because the signals are 
available as a complementary pair from 
the two outputs of the circuit. In many 
cases, the logic inverters may be \'free ’ as 
spares in an IC where only some of the 
inverters are used by the circuit. 


A CMOS circuit is shown in Fig.4, al¬ 
though the component values can be 
varied widely. The inverters are con¬ 
nected as a ring, so that whatever the 
state of the second output, it is fed back to 
its input, qfter inversion by the first in¬ 
verter. This perpetuates that state, giving 
a stable flipflop. 

Meanwhile, capacitor Cl is charged 
via resistor R2 to the complement of the 
output of the second inverter. When the 
button is pressed, the voltage at the first 
input is momentarily complemented (with 
R1 limiting the current). Its output state 
reverses, changing the state of the second. 
This feeds back to the first input (slightly 
attenuated by the dividing action of R1 
and R2) allowing the new state to be held 
as long as the button is pushed, then 
retained when the button is released. 
Then the capacitor charges to the 
changed output of the first inverter, ready 
to return the complement (pardon the 
pun!). 

A question of timing may arise. What 
happens if the button is pressed in quick 
succession? About 330ms is required for 
the capacitor to adjust its voltage to the 
new state. Less than that and the results 



become unpredictable, except that a very 
short break is not going to allow the 
capacitor voltage to change enough to 
have any effect at the next push. 

And what state does the circuit assume 
at start up? This is unpredictable, 
depending on circuit characteristics, 
which may be a problem in some cases. 
However, by adding capacitor C2, the 
output can be predicted at start up, as it 
will hold the input of the first inverter low 
for around lOOus, so that the first and 
second outputs initialise at high and low 
respectively. 

How can we tell the current state? 
Often the circuit being controlled will 
have some form of indicator, but this 
could also be provided by one of the in¬ 
verter outputs. A LED driven in active low 
mode could be added using a LED con¬ 
nected to a +5V rail, in series with a 300 
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ohm resistor. (Gordon Wormald, Florey 
ACT). 

Thanks yet again, Gordon. This circuit 
is one of those ‘really useful ones that 
you can never think of when you want it. 
Tm filing it with my collection of useful 
ideas — perhaps other readers may like 
to do something similar (after you’ve read 
the rest of the column of course)! 

Speed of electrons 

In the June and September editions, I 
included letters that gave differing 
opinions on the speed of electron flow. 
Here’s a couple more: 

The speed at which electrons travel in 
an electric current in a wire or electrolyte 
is NOT the same as the speed at which a 
signal (pulse or wave) is transmitted in 
the same conductor. The typical speed of 
conduction electrons in copper wire is 
surprisingly slow, and even the speed 
quoted by DL. in September of about one 
centimetre per second is in fact somewhat 
high. 

(Incidentally, you should throw away 
your calculator: lcmlsec is 36 metres per 
hour, not 36km/hour as you stated). 

If a current oflA flows in a copper wire 
of 1mm diameter, the drift speed of the 
conduction electrons is less than 
1mm/sec. However, a disturbance in the 
current travels at a speed near the that of 
light. When BD (June 1991) stated that 
he measured the speed of electric current 
(sic) in an electrolyte as half the speed of 
light, (c/2) he presumably meant that he 
measured the speed of an electrical pulse 
as c/2. To reach a speed of c/2, electrons 
would have to be accelerated through a 
voltage of 80kV without losing energy in 
collisions. This is hardly likely in most 
electrical applications. 

Your analogy with the slow movement 
of a solid bar illustrates the difference 
between disturbance speed and bulk 
speed, but the analogy with sound travell¬ 
ing in air is probably more instructive. 
Sound (disturbances in the movement of 
air molecules) travels at a speed of 330 
metres/sec, but the bulk air that carries it 
certainly doesn’t travel at this speed. 

Similarly, in an electrical conductor, 
the charge carriers have a very small, or 
even zero, systematic drift speed, but the 
disturbance (signal) will be passed down 
the line from charge to charge at very 
high speed. (JD., Warncoort 

Before I throw in a few lucid (if poten¬ 
tially inaccurate) comments, see what you 
think about the next letter 

Just a quick note on the speed of 
electrons in conductors. 

This is an area (that should be) covered 


in most undergraduate electronics 
degrees, as signal propagation is a prob¬ 
lem in many areas, especially in high 
speed digital design and anything 
analogue above UHF. 

Looking at propagation in the real 
world, the measurable velocity in a PCB 
track is around 20cm per nanosecond, or 
about 2/3 the speed of light, (a lot more 
than 36kph). Whether the electrons we 
originally shoved in are those that pop 
out the other end is immaterial, as it’s 
hard to tell one electron from another. 

Being less flippant, in valves and TV 
tubes, there are a small number of free 
electrons available and they all get ac¬ 
celerated towards and hit the screen (like 
the movement of water molecules from a 
garden hose). In ‘normal’ electronics, 
while all the electrons are accelerated 
and move to some degree, we are inter¬ 
ested in the movement of a signal through 
an electron rich environment, like waves 
in an ocean, rather than the movement of 
individual electrons. 

At normal current densities, the nett 
number of electrons passing a point is 
only a very small percentage of the free 
electrons moving about. To put some 
figures to the anqlogy, consider a current 
of 10A in a 1mm copper wire. Let’s look 
at the number of electrons available for 
current flow and the number required to 
carry the current. Usingbasic mathe¬ 
matics, there are around z electrons per 
cubic metre. (Maths supplied: Ed) 

The total ‘active’ electron density can 
also be calculated and works out at about 
2 1T electrons per cubic metre. (Maths also 
supplied: Ed) 

So on average (if my figures are 
anywhere near correct), only one in every 
million free electrons moves. To put it 
another way, if you moved all the 
electrons, the current would be 10 million 
amps! (I think that’s referred to as ionisa¬ 
tion). 

While this is a bit oversimplified, I hope 
it’s stirred the mud a bit. Perhaps we need 
a physicist to help us out on the differing 
modes of current transfer. (CD., West 
Perth WA). 

Phew! Recapping the arguments, DJL., 
(September) suggested that electrons 
travel at a high orbiting speed and that 
current creeps along at 36 metres an hour 
(using the corrected figure). This argu¬ 
ment is supported by J.D., who suggests 
that the speed of the current is even lower. 
Using J.D’s speed, an electron entering a 
metre length of wire will emerge from the 
other end 1000 seconds or 16.67 minutes 
later (speed of lmm/sec). However, a 
pulse (or disturbance) travels at almost 
light speed. 

If my interpretation is correct, C.D. 


says that individual electron movement is 
irrelevant and that a ‘signal’ is transmitted 
at around 2/3 the speed of light So, while 
current and electron flow are the same 
thing (aren’t they?) they both flow at dif¬ 
ferent speeds, but only when there is a 
disturbance, such as a change in value or 
direction. 

However, B.B. (who started all this in 
June) seems to indicate that current and 
electrons both flow at the same speed. 

Maybe I’ve got B.B’s letter wrong, as it 
seems reasonable to me that a change will 
be almost instantaneous, and that the car¬ 
riers (elections) simply pass the change 
along. And ions are merely a transfer sys¬ 
tem for the carriers that pass the change. 

Throwing in a total red herring: if cur¬ 
rent and electrons travel at different 
speeds, can they also flow in different 
directions? 

Moving to less esoteric territory, here’s 
some more about CD subcode. 

CD subcode 

The next letter answers a query posed 
by a reader in September who asked 
about CD subcode. Oh! It’s from the same 
reader... 

Since my last letter I’ve discovered the 
answers to most of my questions, al¬ 
though I still think there is a sinister con¬ 
spiracy of silence. 

It appears that Philips and Sony have 
developed a standard for ‘domestic digi¬ 
tal audio’ that is described in three 
manuals. These are available at a cost of 
$10,000 each. That’s $30,000 for the set. 
Thus we have the ridiculous situation of 
Philips discouraging people from using 
their own ‘standard’. 

Fortunately all is not lost. The Philips 
IC Data Handbook gives most of the 
answers and the Philips SAA7274 IC, a 
receiver for this Philips/Sony format, is a 
good starting point. But we still need an 
easily understood article that unravels the 
whole business. How about it, guys? 
(GL.,Ringwood, Vic). 

A good idea G.L., and one we may well 
follow up. In the meantime, the next letter 
gives some references you might like to 
look at 

A series of articles by John Watkinson 
in the English magazine ‘Hi Fi News and 
Record Review’ covers the topic of CD 
subcode in some depth. The articles span 
November 1986 to April 1987, and sub¬ 
codes are described in the last article. 

In the same magazine for Septem¬ 
ber/October 1990, an outboard bitstream 
decoder is described with further infor¬ 
mation on the digital CD output and sig¬ 
nal recovery. It appears that the digital 
output does not contain subcode data, but 
does carry data stream/word select 
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What?? 

Rectifier circuits are always a good 
source for a question, as regular readers 
might recall. 

The question this month concerns the 


(UR)lclock data!mute/de-emphasis flag 
data. From this an ASIC recovers ap¬ 
propriate information. 

A series of articles by Malcolm 
Hawksford in the same magazine 
describes DAC and ADC circuits in detail 
(Feb, April, June to August 1990). The 
later articles cover the newer DAC 7 
chips. Hope this information is useful. 
(J.W., Ingleburn NSW). 

My thanks to both writers, as CD sub¬ 
code data is possibly an area that an in¬ 
creasing number of readers will become 
interested in as CD players become 
cheaper and more prevalent. And on the 
topic of emerging technologies, the next 
letter suggests we develop a project to test 
computer monitors. 

Monitor tester 

I believe there is a need for a pattern 
generator capable of testing EGA and 
VGA computer monitors. Could EA 
publish such a design, or a converter of 
some sort to adapt an existing TV pattern 
generator for testing these monitors? 
(BE., Calwell ACT). 

While this seems a good idea, and cer¬ 
tainly a feasible one, there are a number 
of considerations that make it more corn- 


circuit shown in Fig.5. All you have to do 
is sketch the waveform across resistor R3. 
Assume a 50Hz sinewave AC supply to 
the transformer. 

***Happy Christmas!*** 


plicated than it first appears. For starters, 
the scan frequencies and sync polarities 
differ between these standards. Also the 
type of signal required is different as one 
is direct digital and the other a mix of 
analog and digital. Also, if we develop 
such a project, you can bet IBM or some¬ 
one will come up with yet another stand¬ 
ard. As well, there are other popular 
standards including Hercules, CGA and 
SVGA. 

However, all is not lost. A computer 
program called CARD was described on 
page 136 in September EA and is 
designed specifically to test computer 
monitors. The program costs a mere $40, 
although naturally you’ll need a computer 
fitted with the right kind of video display 
card to run it Still, given the plummeting 
cost of computers, this may well be the 
most cost effective and flexible means of 
testing computer monitors. ■ 

NOTES & ERRATA 

CRO ADAPTER FOR MONITORS 

(March, May, June 1991): Some brands 
of 6116 static RAMs do not function cor¬ 
rectly in this project. One that definitely 
works is the NEC type D446C-3. ■ 


-\ 

NEW KITS FOR 
EA PROJECTS 

Jaycar has advised that it has released 
a kit for the following EA project: 
KARAOKE ADAPTOR (November 
1991): The Jaycar kit is for the com¬ 
plete adaptor, as described, with box, 
all specified parts and a Scotchcal 
front panel. With a Jaycar catalog 
number of KA1738, the kit is priced at 
$27.95. 

NOTE: This information is published in 
good faith, from information supplied 
by the firm or firms concerned. 
Electronics Australia cannot accept 
responsibility for errors or omissions. 


PC-based CIRCUIT SIMULATION 

Don’t miss our latest publication, presenting 
the basics of simulators plus a 'hands on’ look 
at the packages currently available. Available 
NOW at your newsagent, for only $2.95. 


PC controlled radio 

(Continued from page 99) 
we’re out of space. MEMORY is a nice 
gadget to read the IC735’s twelve 
memories into a disk file, or to load 
them from another disk file. 

All is not lost however. As mentioned 
in the first of these articles, heaps of 
software has come out of this and my 
other computer control projects. I’m 
going to gather it all up — this article’s, 
the first article’s, and stuff from earlier 
experiments, onto a 5-1/4" MS-DOS 
disk which you can have for $25, posted 
anywhere in Australia or New Zealand. 
Write to the author at the address below. 

The disk contains programs for Icom, 
AOR, and Yaesu, written in Basic, C, 
and Assembler, for the IBM-PC, 
Microbee, and CP/M. There is also a 
table containing the complete Icom 
command set, showing how each com¬ 
mand is formatted. You will be welcome 
to copy any routines or even whole 
programs for your own experiments in 
computer control. 

Kits for the interface are available 
from High-Tech Tasmania (of Listening 
Post II fame), 39 Pillinger Drive, Fern 
Tree, Tasmania 7054. The cost is $35.00 
postpaid, anywhere in Australia or New 
Zealand. Money orders or cheques only 
please; we’re still a bit too small to sup¬ 
port credit card facilities. Please be sure 
to specify an ‘Icom RS-232 interface’, 
because there will soon be a version for 
Yaesu radios as well. ■ 
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Societies, the NZVRS badge and a classic ‘cathedral ' 

Although Australian made receivers were produced in considerable variety, and were of excellent 
quality, increasing numbers of Australian vintage radio enthusiasts are broadening their horizons 
by importing receivers, and by membership of the New Zealand Vintage Radio Society. 


Late in 1930, the Australian Govern¬ 
ment introduced tariff restrictions which 
severely limited the importation of radio 
receivers. This move fostered a strong 
and valuable indigenous Australian radio 
industry, but has limited the range avail¬ 
able to today’s vintage radio enthusiast. 

New Zealand did not have restrictions 
for a further six years, permitting until 
1936 a steady flow of imported receiv¬ 
ers, particularly from America. This pe¬ 
riod is regarded as the golden age of 
radio, and America, by reason of its 
dominance in research, styling and quan¬ 
tity of manufacturing, led the field. 

Fortunately, during the 1970’s, a gen¬ 
eral awareness of the importance of pre¬ 
serving this technical heritage began to 
grow, encouraging the salvaging of valve 
receivers. Consequently, a relatively 
high proportion of these classics has sur¬ 
vived, and New Zealand collectors have 
had a wide range of receivers to chose 
from, often at little cost. 

Increasing numbers of Australians are 




realising the significance of vintage 
radio, and many have discovered that 
New Zealand is something of an 
Aladdin’s Cave of exotic radios. New 
Zealand collectors are now having to 
compete with Australian bidders at auc¬ 
tions, and in the process have discovered 
the real value of some of the classic re¬ 
ceivers. 

Vintage societies 

Before 1979, individual enthusiasts 
operated in relative isolation, but inevita¬ 
bly they realised the benefits of forming 
group organisations. Both Australia and 
New Zealand are now fortunate in hav¬ 
ing thriving and well managed societies, 
dedicated to fostering the various aspects 
of the hobby. A significant number of 
members on each side of the Tasman be¬ 
long to both organisations. 

For the past decade, the Historic Radio 
Association of Australia has been active 
in promoting the cause of vintage radio. 
An important service is the publishing of 



Left: one of a dozen or more different ' cathedral ' style cabinets by Atwater Kent , 
this one housed both the 558 and 627models. At right is the NZVRS badge , which 
reproduces the cabinet to symbolise clearly the Society's interests. 


the quarterly magazine, the HJR.SA. 
Newsletter , edited by Ray Kelly. Each 
issue contains articles covering various 
aspects of vintage radio, and most im¬ 
portantly buy, sell or swap columns. 
There are several active local branches 
where members can assist each other, ex¬ 
change information and ideas, and trade 
equipment. 

An organisation with similar objec¬ 
tives, The New Zealand Vintage Radio 
Society was established in 1979 and now 
has several hundred members. The par¬ 
ent group meets twice monthly in Auck¬ 
land, and a very active branch is based in 
Wellington. The quarterly NZVRS Bulle¬ 
tin is the official publication, with inter¬ 
national author John Stokes as its editor. 
Like its Australian counterpart the Bulle¬ 
tin includes articles and illustrations cov¬ 
ering all aspects of vintage radio, and 
features both ‘Wanted’ and ‘For Sale* 
columns. 

Choice of symbol 

The two threads in this article come 
together in the choice of the symbol for 
the NZVRS membership badge. Clearly 
the motif had to be instantly identifiable 
with a radio society and two subjects 
were possibilities. An ‘R’ type valve was 
considered, but this could be mistaken as 
representing a valve collectors’ society. 
A radio was therefore chosen, and a 
round-topped ‘cathedral’ model seemed 
to be most appropriate as being unmis¬ 
takably and instantly recognisable. 

The classic cathedral cabinet is an ex¬ 
ample of very successful and functional 
industrial design. Originally introduced 
as a means of reducing the price of radios 
in a depressed industry, and in produc¬ 
tion for a period of only three or four 
years, it has become increasingly valued 
and appreciated by later generations. Ca¬ 
thedrals are now highly sought after, and 
when they appear at auctions are the cen¬ 
tre of attention not only by collectors, but 
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Like all Atwater Kent receivers , the 627 was well designed. Thorough bypassing and the use of RF chokes for decouplina 
resulted in a very stable receiver. 


often by antique dealers and also the 
public, who regard ownership as presti¬ 
gious. Significantly, in recent years, sev¬ 
eral replica cathedral models fitted with 
modem receivers have found a ready 
market. 

How the term ‘cathedral’ originated is 
not certain, but a likely explanation is 
that it resulted from some of these cabi¬ 
nets having fascias reminiscent of the 
pointed or Gothic arch associated with 
medieval cathedrals. 

The model chosen for the NZVRS 
badge is the quintessential cathedral 
model and a classic from one of the lead¬ 
ing American makers, Atwater Kent. 
Dating from late 1932 and used for two 
models, the 627 and 558, this attractive 
cabinet has the classic arched fascia, 
with the Gothic motif echoed in the 
speaker fret. 

Atwater Kent quality 

Fortunately Atwater Kent receivers 
were actively promoted and imported 
into New Zealand for most of the firm’s 
existence, and their popularity and qual¬ 


ity have ensured that a significant num¬ 
ber have survived. 

Arthur Atwater Kent set very high 
standards. He insisted on the highest 
quality finish for his Bakelite mouldings 
and metal pressings, and he had a flair 
for making attractive products. His earli- 
est receivers, the much prized 
‘breadboards’, were not intended to be 
hidden in cabinets at all, but stood alone 
as well finished instruments. Later he did 
accept the need for enclosures, but chas¬ 
sis without cabinets remained readily 
available. 

When he did use cabinets, he made 
sure that they had style. Some of his con¬ 
soles were ornate, but even the humble 
mantle sets reflected quality and atten¬ 
tion to detail. Atwater Kent receivers are 
easily recognisable — a factor which, 
together with their fine performance and 
quality of workmanship, makes them 
classics. 

As a pioneer and independent, Atwater 
Kent who was at one time America’s 
largest manufacturer of radios, had his 
own unique and distinctive methods. He 


used his own resistor colour code and at 
one stage his cabinet nameplates were 
gold plated. 

Receiver details 

Inside the cabinets the chassis and 
speakers continued the tradition of good 
looking equipment. The usual cadmium 
or zinc plating on lightweight metal was 
not good enough. Atwater Kent chassis 
were solid, and nickel plated. Trans¬ 
former covers and speakers were enam¬ 
elled in a particularly rich shade of dark 
chocolate, matching the Bakelite mould¬ 
ings. Setting them off were gold shields 
and a gold speaker magnet. The earlier 
aluminium IF transformer shields were 
unique: each had a neatly fitting lid con¬ 
cealing the trimmer capacitors, effec¬ 
tively guarding against unqualified 
‘tweaking’. 

The 558 and 627 superheterodynes 
were typical of Atwater Kent circuit de¬ 
sign: sound and conservative. Essentially 
the same as the 627, the 558 had an addi¬ 
tional inter-station noise limiter or 
squelch valve. 
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Valves used included the then recently 
released 50 series: the 55 diode triode 
detector and audio voltage amplifier, 56 
triode oscillator, 57 pentode noise si¬ 
lencer and 58 pentode RF amplifier, 
mixer and IF amplifier. The 47 output 
pentode and 80 rectifier were longer es¬ 
tablished valve types. 

Circuit analysis 

The intermediate frequency of these 
sets is only 130kHz, and to avoid the 
possibility of images, the aerial trans¬ 
former has an additional tuned winding. 
Consequently there is a four-ganged tun¬ 
ing capacitor, not often found in domes¬ 
tic superheterodynes. The RF amplifier 
is conventional and is connected by a 
third tuned circuit to the mixer or ‘1st 
detector’. Inductively coupled on the 
same coil former are the windings for the 
separate 56 oscillator valve. 

Next is the IF amplifier stage, operat¬ 
ing at 130kHz — one of the lowest fre¬ 
quencies used by US manufacturers, and 
resulting in very high gain and selectiv¬ 
ity. Extreme sideband cutting is compen¬ 
sated for by a degree of overcoupling of 
the windings, and requires resistive 
damping of windings during alignment 
— another example of Atwater Kent’s 
sound but unconventional engineering. 

In high signal strength but noisy recep¬ 
tion locations, effective automatic gain 
control systems can result in unpleas¬ 
antly high noise levels between stations. 
To cope with this, the model 558 has an 
adjustable muting system using a type 57 
valve, but the 627 relics on optional 
desensitising of the RF and IF amplifiers 
by means of an additional cathode bias 
resistor, controlled by a ‘range’ toggle 
switch on the left side of the cabinet. 


First diode-triode 

Together with its type 85 companion, 
the 55 was the first double-diode-triode 
valve, and the diodes are used here con¬ 
ventionally for detection and delayed 
AGC. With triode characteristics not 
much different from the pioneer type 27, 
the gain as a resistance coupled amplifier 
is a modest 5, but sufficient to drive the 
47 output pentode adequately. 

The power amplifier type 47 was the 
first standard US output pentode and was 
shortly to be superseded in Atwater Kent 
receivers by the indirectly heated 2A5. A 
switched tone control in the grid circuit 
was standard Atwater Kent practice. 

Except for the filter resistor in the neg¬ 
ative supply lead, the power supply and 
biasing are conventional. The resistor 
was necessary for additional filtering, 
because Atwater Kent did not adopt hum 
bucking coils for loudspeakers until 
1933. This was one area where they were 
behind current practice, but it must be 
pointed out that Atwater Kent was 
strongly independent and the industry 
was having a lot of patent problems. 

Under the chassis 

The undersides of Atwater Kent chas¬ 
sis have their own character. One might 
expect the wiring to be geometrically 
precise, but instead the first impression is 
of a riotous jumble of flexible wire, 
mostly rubber covered. Perfectionist 
though he may have been, Atwater Kent 
was hard nosed enough to realise that 
fancy wiring was very expensive in time 
and did nothing at all for performance. 
Instead, although critical leads were 
short and carefully planned, the wiring 
operation was a typical mass production 
assembly line process, based on speed 
and simplicity. Some leads were actually 
wire wound resistors. 


Sub-assemblies were common. Al¬ 
though hard to see in the photograph, 
most resistors in the 627 chassis are 
mounted on two circular formers. 

Seen edge-on at the left side of the 
lower side of the chassis is another inno¬ 
vation: a rectangular multiple capacitor 
block containing 12 paper capacitors, 
mostly bypasses. A common foil formed 
the earthing electrode, while segments of 
foil formed the other electrodes. Con¬ 
necting tabs were included and the whole 
assembly wound up like a bolt of cloth, 
to make a very compact unit. 

One feature is appreciated when work¬ 
ing on an Atwater Kent chassis. Many 
manufacturers wrapped and crimped 
leads around solder tags, making un¬ 
soldering and replacement difficult. Like 
AWA in Australia, Atwater Kent found 
that this method was unnecessary and to 
solder leads flat onto terminations was 
quicker and quite reliable. 

In short, then, an Atwater Kent re¬ 
ceiver was a very good choice for the 
NZVRS emblem. 

Joining Societies 

Regardless of their ability, and the size 
of their collections, all vintage radio en¬ 
thusiasts can benefit from membership 
of Societies. Both the HRSA and the 
NZVRS welcome new members, and 
subscriptions are quite modest. 

If you’re interested in vintage radio, 
why not join one — or both. Contact 
addresses for the two societies are: 

Historic Radio Society of Australia, 

C/-J.R. Wales, 

PO Box 283, 

Mt.Waverley 3149, Victoria. 

NZ Vintage Radio Society, 

c/- The Treasurer, 

20 Rimu Road, 

Mangere Bridge, Auckland. ■ 



Left: the dial escutcheon of the model 627 illustrates the attention to detail that was a characteristic of Atwater Kent 
receivers. Right: first impressions of an Atwater Kent chassis are of a disorderly jumble of wires, but closer inspection 
shows that in reality there has been a lot of planning. Most of the bypass capacitors are in the rectangular box at lower left. 
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EA with ETI marketplace 


ADVERTISING RATES FOR THIS PAGE 

SMALL ADS: The minimum acceptable size of 2 centimetres x one column costs only $50. Other sizes up to a maximum of 10 centimetres are 
rated at $30 a centimetre. CLASSIFIEDS: $4 for 40 letters. Just count the letters divide by 40 and multiply by $4, ROUND UP TO THE 
NEAREST WHOLE NUMBER. CLOSING DATE: Ads may be accepted up to the tenth of the month two months prior to issue date. PAYMENT: 
Please enclose payment with your advertisement. Adress your letter to: THE ADVERTISING PRODUCTION MANAGER, ELECTRONICS 
AUSTRALIA, P.O. BOX 199, ALEXANDRIA NSW 2015 FAX: (02) 693 9997 


FOR SALE 


VIDEO CONVERSIONS: between 
NTSC, PAL, SECAM on VHS or BETA 
$10 per hour (03) 762 1174 

IBM COMPATABLE: Motherboards 
286-20MHZ $170 386SX-20MHZ $320, 
486-33MHZ $1495 Earom Electronics 
(03) 762 1174 

WEATHER FAX PROGRAMS: For IBM 

XT/AT’s **• “RADFAX2” $35, is a high 
resolution, shortwave weather fax, 
morse & RTTY receiving program. 
Needs CGA, SSBhf radio & RADFAX 
decoder. Also “RF2HERC”, “RF2EGA”, 
& “RF2VGA”, same as RADFAX2 but 
suitable for Hercules, EGA & VGA 
cards respectively . *** “SATFAX” $45, 
is a NOAA, Meteor & GMS weather 
satellite picture receiving program. Uses 
EGA or VGA modes. Needs EGA or 
VGA color monitor and card, + 
“WEATHER FAX” PC card. *** All 
programs are on 5.25” OR 3.5” disks 
(state which) + documentation, add $3 
postage. ONLY from M.Delhunty, 42 
Villiers St, New Farm 4005, OLD. Ph: 
(07) 358 2785. 

SELL VERY OLD RADIOS : Old 

valves, manuals , books, all the 
transformers, test instruments, morse 
keys, transmitting valves, wiil despatch 
(07) 356 6052 

PROFESSIONAL KITS AND PRODUCTS: 

Amplifiers, power supplies, test 
equipments, PC driven devices and 
surplus parts. Send SASE for list to: AL 
Younger, 5/22 Albert Straat, Edgecliff, 
NSW, 2027 

AMIDON FERROMAGNETIC CORES: 

For LF/HF/VHF/UHF applications. Send 
DL size SASE for data/price to RJ & US 
IMPORTS, BOX 431 KIAMA NSW 
2533. Agencies at Geoff Wood 
Electronics, Albury. Assoc TV Service, 
Hobbart: Electronics Components, ACT: 
Truscott Electronics, Melbourne T.V. 


T.V.YOKE EXCHANGE:Prompt service. 
Refer transformer rewinds this page. 
Phone (065) 761 291-Fax(065) 761 003 

APPLE II PUBLIC DOMAIN & 
SHARES SOFTWARE: at $5.00 per 
disk. We are th e agents for the 
continental software Co. in the USA 
Send $5.00 for Catalogue and Sample 
disk to Joy’soft P.O. Box El Emerton 
2770 or phone (02) 831 1160 

XT/AT HANDBOOK BY CHOISSER & 
FOSTER: Pocket size 92 pages . For 
Engineers & programmers, & other 
serious PC/XT & PC/AT users. A 
collection of hardware & software facts 
and data on the PC compatible family 
and its operating system. Latest edition. 
This is the one advertised by Annabooks 
in U.S. mages Byte, Don Mckenzie 29 
Ellesmere Ores Tullamarine 3043. 


Quantity of Surplus components 
Capacitors 0.01 uF, IkV .0056F, 
Translster TIP41,10M ohm resisters, 
AA battery holder 4of, Potcores 
Phillips 36/22-3H1 
make an offer, for list of quantities 
Write to Stephen Larcombe, 
C/-P.0 Box 14, Belmont Vic. 3216, 
Ph: (052) 661 262 


| I^CS lUmioPn Ltd j 

Established 1933 
IS THE ONLY COMPANY WHICH 
MANUFACTURES & SELLS EVERY PCB 
& FRONT PANEL 
published in EA & Silicon Chip. 

651 Forest Road. Bexley 2207 
AUSTRALIA 

RING (02) 587 3491 FOR INSTANT PRICES. 


TRANSFORMER REWINDS 

ALL TYPES OF TRANSFORMER REWINDS 

* REWOUND TO YOUR SPEC 

* EXACT REPLACEMENT WINDING 

* VINTAGE RADIO A SPECIALITY 
•ALL ONE OF TYPES 

* ALL QUOTES BY RETURN MAIL 

* RAPID SERVICE 

For price quote send details showing physical 
size & number of tappings (or send unit, same 
will be returned to sender if quote not 
satisfactory) 

TRANSFORMER REWINDS 

r REEPOST NO 7, PO Box 438,Singleton, NSW 
2330.PH: (065) 761291 Fax: (065) 761003 


SELL THREE VERY OLD RADIOS: 

Comm, rec, old valves, x-mitter valves, 
books, manuals, parts, etc. all things old 
stuff. (07) 356 6052 


WANTED 


TV TECH: required to work in growing 
country centre. Fresh air, clean 
beaches, relaxed lifestyle. Must be 
f, .j||y qualified with min. 3yrs 
experience. Contact (065) 81 0700 for 
application form and further details. 

WANTED TO BUY : All printed circuit 
boards, electronic and other scrap 
containing precious metals. Will pick 
up anywhere Aust. Phone Byron 
(06) 2888 010. PO Box 34 Waramanga 
ACT 2611 


IMPROVED SERIAL I/O 
INTERFACE FOR PC’S 

Now available as a Pre-built and Tested 
module. THIS IS NOT A KTT. Re-designed 
artwork and professionally constructed on a 
board only measuring 3x5 inches (75x125mm). 
Comes complete with data, software and as a 
introductory offer till 31/12/1991, you get a 
1.8 metre or 3 metre RS232 cable FREE. 
$149.95 Discounts available on quantity. 
Send cheque / M.O. to Victor Nowecki 
P.O. Box 612, BRIGHTON, 5048, S.A. 
FAX (08) 377-1816 P.S. (08) 378-3758 


KIT REPAIRS 

Kits repaired from all magazines. 
Switchmode power supplies repaired. 
Design work from start to finish. 
Computer software consultancy. 

Ring anytime 9am-9pm Mon-Sun 

EEM Electronics 

10 Bouverie Place, Epping Vic 3076 

_ (03)401 1393 _ 


FIX-A-KIT 

KIT REPAIR AND CONSTRUCTION 
3 months warranty on repairs 
12 months warranty on construction, 
technical assistance. 

HYCAL ELECTRONICS 

Design, Manufacture, repair of electronic equipment 

(02) 633 5477 
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Amateur 
Radio News 



Continued from page 60 
filtered signal, then a switch-type demul¬ 
tiplexer would indeed give a perfect 
reconstruction of the original L and R sig¬ 
nals — without any need for special jig¬ 
gery-pokery. 

Or failing that, I suspect that if we were 
to use a sampling-type decoder, with nar¬ 
row gating pulses to sample only the peaks 
of the composite signal’s half sinewave 
pulses, we’d also get cleaner decoding. But 
perhaps I’m wrong. 

Further paper 

By the way, our shy reader BR. also 
very kindly sent in a copy of another paper 
on the subject, written in 1964 by J.G. 
Spencer and G J. Phillips, and published in 
the UK learned journal The Radio and 
Electronic Engineer . Mr Spencer and Dr 
Phillips were at that time engineers work¬ 
ing in the Research Department of the 
BBC, and had done a survey of the various 
proposed systems for FM stereo, before 
writing the paper — which is entitled 
‘Stereophonic Broadcasting and 
Reception’. It deals mainly with the 
Zenith-GE ‘pilot tone’ system, though, and 
also presents an analysis of time-domain 
multiplexing and demultiplexing. 

The authors of the paper do make clear 
why the ‘out of phase crosstalk’ of a basic 
switched demultiplexer arises: 

This is a fundamental result of applying 
the square-wave switching to the signal, but 
the crosstalk can be compensated by passing 
the multiplex signal through a network 
which attenuates the sum signal by a factor 
of 2 Ik relative to the difference-sideband sig¬ 
nal... 

There doesn’t seem to be any doubts as 
why the problem arises, then, or how to fix 
it But I for one am still not sure exactly how 
it occurs. Perhaps I’m just being a little 
dense here, though. 

Anyway, that’s about all we have space 
for this month. My thanks to all of the 
readers who responded to this subject, and 
sent in so much helpful information. 

I hope you’ll join us again next month, 
as we crack open our first discus- 
sion/debate/argument for 1992! _■ 

HIFI: 

An Introduction 

All you need to know about hifi - past, 
present and future, now available in our 
new book, just $4.95 from your local 
newsagent or write to: 

The Book Shop, 

Federal Publishing Co 
PO Box 199, 

Alexandria, NSW 2015 


New records 
for 6m contacts 

In the latest issue of Amateur Radio 
to reach our office, the chairman of 
the WIA’s Federal Technical Advisory 
Committee (FTAC) John Martin 
VK3ZJC announced five new records 
for 6m contacts by Australian 
amateurs. 

Three of these were for ‘long path’ 
contacts, which were not accepted in 
the past because it was believed they 
were not recognised internationally. 
This is apparently not so. 

Most impressive of the new records 
was that by VK30T, with a contact to 
9Q5EE on April 6 — a distance of 
27,186km, which establishes a new na¬ 
tional record. 

Then comes a contact between 
VK4ZAZ and 6W1QC on March 2, a 
distance of 21,741km, establishing a 
new VK4 record, and also a contact by 
VK2BBR and 6W1QC on the same 
day, over a distance of 21,384km for a 
new VK2 record. 

The other two contacts were between 
VK1RX and KP4A on April 8, a dis¬ 
tance of 16,082km which sets a new 
6m record for VK1; and between 
VK2ZAZ/M and FM5WD on April 6, a 
distance of 16,243km which sets a new 
record for mobile operation. 

Congratulations to all of these 
amateurs; they’re very impressive 
achievements. 

Useful tool, or 
dangerous weapon? 

We also noted in the same recent issue 
of Amateur Radio a short but interesting 
article by Tom Allen VK7AL, describing 
a useful gadget to assist hams in hoist¬ 
ing temporary antennas — for field 
days and emergencies. 

The device is a neat little hand 
slingshot or ‘catapault’, designed to 
allow convenient propulsion of a stone 
(with fishing-line attached) over a 
suitable tree or other object 

A good idea, to be sure, although as the 
author himself points out the device is 
also potentially quite dangerous. He 
notes as well that it may not be legal to 
use such a device in some states, as the 
authorities may well regard it as a 
dangerous weapon. 


AR’s editor comments at the end of the 
article that currently Victoria does allow 
amateurs to use such a device, for the in¬ 
tended purpose. However the legal posi¬ 
tion in other states is not known. 

Obviously such a device should be 
used very carefully, to ensure that there is 
no risk of injury to people or animals. 
However when used in this way, it would 
not only be fast and efficient, but also 
‘environmentally friendly’. 

And after all, almost anything can be 
used as a weapon in the hands of some¬ 
one bent on aggression... 

VK2RWI’s 23cm 
repeater now A1 

As noted in last month’s column, Dick 
Smith Electronics recently made another 
donation of equipment to the VK2 
division, to improve operation of its 
23cm repeater at Dural. The equipment 
was a pair of high-gain vertical antennas, 
to provide improved coverage of the 
repeater on its frequency of 
1281.750MHz. 

Apparently when the new antennas 
were first installed atop the 100’ tower, 
some desensitising was noted. 

However according to a recent VK2 
news broadcast Tim Mills VK2ZTM 
subsequently climbed up the tower, and 
discovered that the problem was due to a 
faulty co-ax connector. This was soon 
replaced, and the repeater is now operat¬ 
ing as well as expected. 

No licences 
‘over the counter’ 

The VK2 Division of the WIA has 
recently been advised by the DoTC 
licensing people to the effect that ‘under 
no circumstances will licences be issued 
over the counter’, and has been asked by 
the Department to convey this to can¬ 
didates for the Amateur licence ex¬ 
aminations. 

Apparently the Department is not set 
up to handle the issuing of licences ‘on 
the spot’. Successful candidates should 
therefore note that they must either 
post in their licence applications, 
with the appropriate fee, or drop them 
into the nearest DoTC office and then 
wait for them to be processed and 
returned by mail. 

There is no faster way, it appears. ■ 


114 


ELECTRONICS Australia, December 1991 





















Mode 
Pk Detect 


Stopped: 28761 Acquisitions 


Acquisition 


Sample 


Envelope 

to 


M 200ns Chi S 


Limit Test Limit Test 
Setup Sources 


Limit Test 
Template 


Electronics Australia’s 


Professional 

Electronics 

S*U*P*P*L*E*M*E*N*T 


FIRST GRAPHICS CARD 
USING EDSUN'S CEG 
IMPROVED RESOLUTION 

'QUASI-VACUUM' 
TRANSISTOR FOR 
VERY HIGH VOLTAGES 

DESIGNING SIMPLE 
DC-DC CONVERTERS - 2 


Tektronix tds 540 DOTIZlNG 1 OSCILLOSCOPE 


r-SAVE/F 
cm WAVEf 


STATUS 

must 


CH 1 


CH 2 


CH 3 


CH 4 


SET 

14 

I VERT 

^ POSI 


* 

VERT 

ME 


MATH. 

REF 


CH 1 



















































NEWS HIGHLIGHTS 

UNSW RESEARCHER'S QUASI-VACUUM CHIP 



Despite the success of conventional 
bipolar and MOS technology, there is 
continuing interest among the world’s 
semiconductor researchers in devices 
based on the field-emission and tunnell¬ 
ing mechanisms — as were used in ther¬ 
mionic valves. Such devices offer the 
advantages of ‘radiation hardness’, and 
also the ability to operate at much 
higher voltages. 

Some progress has been made with 
‘vacuum chips’, using virtually the same 
structure as a valve but miniaturised 
down to chip level and using large num¬ 
bers of pointed metal or silicon emitters 
as a cathode. However a possible 
breakthrough in the technology has been 
made by Sik-On (Stephen) Kong, a PhD 
student working in the Electronics 
Department of the School of Electrical 
Engineering at Sydney’s University 
of NSW. 

Mr Kong calls his chip design, for 
which a patent has been applied, a ‘quasi¬ 
vacuum’ transistor. It uses silicon dioxide 
to replace the vacuum used in previous 
designs, and has a planar structure so 
that it can be readily manufactured 
using standard semiconductor produc¬ 
tion techniques. 

Crucial areas of the device’s develop¬ 
ment include control of the number and 
shape of the emitting points on the 
cathode, and also selection of a cathode 
material having the best work function, 
while also being compatible with fabrica¬ 
tion processes. These and other areas are 
being explored by Mr Kong as his PhD 
research project. If successful, the work 



could result in devices offering high 
radiation resistance, combined with the 
ability to switch up to lOkV at high speed. 


HEW OPTICAL FIBRE 
CABLE FACTORY OPENED 

A new facility for the manufacture of 
optical fibre cables has been built by MM 
Cables Communication Products, in the 
Melbourne suburb of Clayton. The fac¬ 
tory was officially opened in mid-October 
by the Hon Kim Beasley, Federal Mini¬ 
ster for Transport and Communications. 

MM Cables has invested some $15 mil¬ 
lion in the new building and manufactur¬ 
ing plant, as part of a $27 million 
development of its Clayton site — 
designed to establish it as a world-class 
communication and energy cable facility. 

The new plant has been in operation 
since the beginning of the year, and has 
already delivered a $16 million order of 
30001on of self-supporting optical 
cable to Thailand telecommunications 
firm Corn-Link. 

Delivered on 600 drums each carrying 
5km, the cable contained 40 fibres in all, 


each capable of carrying the equivalent of 
8000 metallic cable voice circuits. All 
deliveries were made on time, and the 
plant received a letter of commendation 
from Corn-Link. 

The optical fibres used in the plant’s 
cables are manufactured at the nearby 
facility of Optical Waveguides Australia, 
jointly owned and operated by MM and 
Dow-Coming of the USA. MM Cables 
itself is part of MM Limited, one of 
Australia’s largest public companies and 
majority owned by BICC of the UK. 

AES HONOURS 
AUST. ENGINEER 

The New York-based international 
Audio Engineering Society has honoured 
Australian engineer Neville Thiele, 
formerly Director of Engineering 
Development for the ABC, Past President 
of the IREE Australia and well-known 
throughout the world for his work with 
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Dr Richard Small on loudspeaker 
enclosure design. 

Already a Fellow of the AES, Mr 
Thiele has now been elected as Vice- 
President for its International Region. 
This is acknowledged as a high honour, as 
the Society has only five VP’s—three for 
the USA and one for Europe, apart from 
the International Region. The latter in¬ 
cludes Australia, Japan, India and the rest 
of the Asian region. 

NEW DESKTOP I/O 
BUS FROM l 2 C 

Digital Equipment Corp and 
Philips/Signetics have announced details 
of a new low-cost ACCESS bus for local 
interfacing of low speed peripheral 
devices to desktop workstations and PC’s, 
based on Philips’ highly successful PC 
microcontroller chip interconnection bus. 

The new ACCESS bus is an open serial 
bus which can support up to 14 
peripherals such as keyboards, hand-held 
scanners, mice, joysticks, trackballs and 
graphics tablets, in a plug-and-play en¬ 
vironment. It offers the ability to swap 
devices without rebooting, coupled with 
data rates of up to 80 kilobits per second, 
and can link devices over distances of up 
to eight metres (26 feet). 

Like the I 2 C bus, ACCESS is essential¬ 
ly a two-wire bus with the two signal 
wires used for clocking and data respec¬ 
tively. However in practice two further 
wires are used, for +12V and ground. 
Total current drain allowable via the bus 
for use by peripherals is 500mA. The 
standard bus connector is a shielded rec¬ 
tangular four pin connector. 

The ACCESS bus uses an open 
protocol, the information on which will 
be available from Philips/Signetics and 
DEC free of charge. According to a DEC 
spokesperson, users will be able to plug 
an ACCESS-based peripheral directly 
into the bus and start working, without 
any need for loading device-specific 
drivers or adjusting DIP switches. 

INMARSAT PLANS 
GLOBAL POCKET 
SATELLITE PHONES 

Inmarsat, the 64-member country 
mobile satellite communications or¬ 
ganisation, has announced its Project 21 
initiative to plan and implement the sys¬ 
tems needed to provide for the global 
mobile satellite communications require¬ 
ments of the next century. 

Explaining project 21, Inmarsat’s 
Director General Olof Lundberg said that 
its basic aim was to provide a world-wide, 


LOCAL MFG OF 
TFT-LCD MONITORS 

Keycorp and Hitachi Data Systems 
have launched a new Australian company 
to manufacture flat-panel LCD computer 
screens in Sydney and market them both 
locally and overseas. 

The two companies decided to form 
Flat Screen Technologies after working 
successfully together for the last 18 
months on the development of the new 
product. Under the agreement, Keycorp 
will provide design and development ex¬ 
pertise while Hitachi Data Systems will 
provide funding and marketing assis¬ 


tance. The new monitors take advan tage 
of Hitachi’s thin-film transistor (TFT) and 
liquid crystal display technology to 
achieve a size roughly that of a telephone 
book, and only half as thick. 

As well as being compact, they are 
said to be free from flicker and to pro¬ 
vide greater clarity than traditional 
CRT screens. 

All monitors have a 10" diagonal 
screen and are claimed to offer VGA 
resolution (640 x 480 pixels). 

Two colour models will be available, 
one featuring active-matrix TFT technol¬ 
ogy and the other passive matrix. A third 
model offers high contrast mono display. 



go-any where, pocket-sized satellite phone 
service by the end of the decade. 

“But of course, this could and will be 
extended to many more applications. For 
instance satellite voice, data and enter¬ 
tainment communications centres for 
your car, personal satellite navigation, 
position reporting and alerting services 
for your security,” he said. 

“Imagine the impact of tiny, multi-pur¬ 
pose communicators — units that can be 
slipped into a pocket or handbag but 
will work clearly and reliably any¬ 
where in the world — on our business and 
social lives." 

Next year, Inmarsat will offer a new 
low cost global phone service to terminals 
the size of a briefcase and the following 
year a global alpha-numeric satellite 
paging system. It is currently launching its 
Inmarsat-2 series satellites and has already 
contracted for larger Inmarsat-3 spacecraft, 
due to begin launching in 1994. The target 
cost of the hand-held voice terminal equip¬ 
ment is to be less than US$1000. 


IBM EXPORTS 
REACH $1 BILLION 

The australian computer industry passed 
an historic milestone with the an¬ 
nouncement that IBM Australia has 
achieved total exports worth $1 billion — 
the first company to do so. 

The Minister for Industry, Technology 
and Commerce Senator John Button, said 
IBM had reached the $1 billion figure 
just seven years after it began export¬ 
ing from Australia. 

The company estimates it will reach $4 
billion in exports by the year 2000. 

“The $1 billion milestone export is a 
RISC System/6000 computer destined for a 
customer in Japan,” he said. 

“It was manufacturerd and pre-loaded 
with customised software at IBM’s plant 
at Wangarattain Victoria. 

This is a great achievement for a plant 
which was opened as a typewriter fac¬ 
tory in 1976. 
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Back in the August issue we gave details of Sony’s new mini CD system, which 
uses 64mm magneto-optical discs to record high quality audio. At that stage no 
picture of the system was available, but at last we have a picture of the portable 
disc player and one of the disc cases. 


OPPORTUNITY FOR 
OVERSEAS TRAVEl/STUDY 

Travel overseas for about three months 
with airfares paid, a living allowance and 
fee allowance are available to those 
awarded a Churchill Fellowship. The 
average Churchill Fellowship is worth 
about $12,000. 

To date nearly 1600 Australian resi¬ 
dents have taken this opportunity and 
brought back knowledge and skills for the 
enrichment of Australian society. 

Churchill Fellowships are available to 
all Australians regardless of academic or 
other qualifications. 

To apply for a 1993 Churchill Fellow¬ 
ship, send a self-addressed stamped en¬ 
velope 24 x 12cms to: 

Application Forms, The Winston Chur¬ 
chill Memorial Trust, 218 Northboume 
Avenue, Braddon, ACT 2601. 

Applications close on 28 February 
1992. 

RAMTRON & in 
DEVELOPING 
PERROELECTRIC MICRO 

Ramtron International Corporation has 
signed an agreement with ITT Semicon¬ 
ductors of Freiburg, Germany for the 
development and manufacture of a 
microcontroller based on Ramtron’s fer¬ 
roelectric technology. The development 
program will integrate a Ramtron- 
designed 256K-bit ferroelectric random 
access memory (FRAM) with an existing 
ITT 8-bit microcontroller. 

The resulting single-chip microcon¬ 
troller is planned to be the first of a new 
class of ferroelectric microcontrollers 
with memory that can be dynamically up¬ 
dated in the field and remain nonvolatile 
without battery backup. The microcon¬ 
troller product development agreement is 
a follow-on to the ferroelectric technol¬ 
ogy co-development agreement signed by 
the two companies in 1988. 

“The use of the ferroelectric RAM in a 
single-chip microcontroller will allow 
electronic systems to be readily upgraded 
with new features in the field and to adapt 
automatically to changing user require¬ 
ments,” explains Richard Horton, 
Ramtron’s president 
“We expect the adaptive capability of 
the ferroelectric microcontroller will be 
very useful in a wide variety of consumer, 
industrial, telecommunication* automo¬ 
tive, and computer applications.” 

Under the terms of the agreement, the 
ferroelectric microcontroller will be 
manufactured at Ramtron’s Class 1 sub¬ 
micron, 6" wafer fabrication facility in 
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Colorado Springs, Colorado and sold 
worldwide by ITT. Ramtron will receive 
royalties on the ferroelectric-based 
microcontroller sales as well as payments 
for product development 

TTie microcontroller is scheduled to be 
introduced in 1992. 

1991 ATERB MEDAL 

The 1991 ATERB Medal was awarded 
to Dr Rick Middleton, Lecturer in the 
Dept of Electrical Engineering and Com¬ 
puter Science at the University of New¬ 
castle. 

The award, a silver medal and a prize of 
$2500, recognises outstanding contribu¬ 
tions in the fields of telecommunications 
and electronics by a young Australian. 
Such contributions can be recognised by 
research papers, patents, commercial suc¬ 
cess and benefit to Australia. It is awarded 


jointly by the Australian Telecommunica¬ 
tions and Electronics Research Board 
(ATERB) and the Australian Academy of 
Technological Sciences and Engineering. 

Dr Middleton is distinguished for his 
contributions, which range from ad¬ 
vanced theory through to engineering 
practice. His theoretical contributions 
cover the areas of robotics, digital control 
design, adaptive control, signal process¬ 
ing and numerical analysis. These con¬ 
tributions won Dr Middleton 
international recognition and he is one 
of the very few Australians who have 
been selected as an Associate Editor of 
an IEEE Transactions Series. 

He is the co-inventor of an entirely new 
approach to computer control systems 
and has published this approach in a 
recent book which promises to become 
the standard text in the field. 


NEWS BRIEFS 


• Electronic Development Sales, currently the distributor for ECQ Electronics in 
Queensland, will now also be its distributor in Victoria. 

• Anitech has been appointed by UK-based Schlumberger Instruments as 
merrt 6 Australian distributor for its instrumentation and data logging equip- 

• Senior manager level changes at Akal include the appointment of David 
Marshall as General Manager, replacing Gavin Ward; and the promotions of 
Mark Beard to Marketing Manager and Peter Whipps to Major Account 
Manager. 

• At the recent Computer Expo held in Brisbane, Mr Graham Palfrey the Tech¬ 
nical and Development Manager of Viscount Plastics in Carole Park was the 
lucky winner of a free subscription to Electronics Australia. Mr Palfrey will beqin 
receiving his subscription copies with the January issue 







JAPAN TECHNOLOGY 
MISSION VISITS CIMA 

CIMA Electronics recently played host 
to 22 representatives from some of the 
leading Japanese high technology com¬ 
panies, as part of an initiative between the 
Dept of Manufacturing, Industry and 
Development (DMID) and the Japan Ex¬ 
ternal Trade Organisation (JETRO) to en¬ 
courage and promote industrial 
cooperation between Australia and Japan. 

Major objectives of the mission in¬ 
cluded technological exchange, joint re¬ 
search and development programs, OEM 
transaction and the establishment of joint 
ventures between Australian and Japanese 
manufacturing companies. 

The official welcome to Victoria in¬ 
cluded a lavish reception at the Windsor 
before getting down to business with a 
full schedule of visits to Victorian high 
technology companies. 

Ron Tripp, Managing Director, CIMA, 
officially welcomed the group before 
presenting them with an overview of the 
philosophies of CIMA, which was fol¬ 
lowed by a tour of the facilities to in¬ 
spect the ASIC Laboratory and SMIT 
Facility. 

Mr. T.J. Polkinghorn, General 
Manager TCG-ILID also demonstrated 
the ILID Supermarket Shelf Labelling 
System being developed by CIMA 
under contract to TCG-ILID. 

This revolutionary technology enables 
the user to change the information on a 
supermarket shelf label by modulating the 
fluorescent lights overhead. 

TRAINING COURSES 
VIA SATELLITE 

A new scheme to deliver industrial 
training which qualifies for eligibility 
under the Training Guarantee Act has 
been launched in NSW by the TAFE 
Open College Network, in association 
with Acesat Satellite Corporation. 

The newly formed Direct Broadcast 
Network (DBN) will provide courses live 
via AUSSAT, directly to employers and 
employees at their places of work. 

Live talkback will be provided via 008 
phone and fax numbers. The training 
courses will take four hours of the work¬ 
ing week — two of interactive TV, and 
two of printed work, providing employers 
with a more practical, effective and 
productive way of training their staff. 

Initially DBN will offer courses built 
around basic business practices and use of 
popular software packages. 

Additional courses will become avail¬ 
able as the network develops and demand 
increases. The courses will be conducted 



Researchers at Edinburgh University in Scotland have integrated a CMOS image 
sensor with all of the other devices needed to produce a complete monochrome 
video camera on this single chip (8mm square). The sensor section is said to be 
between 10 and 100 times cheaper than existing CCD types, and is the subject of 
a number of patents. Total chip dissipation is only lOOmW. 


by fully trained TAFE teachers and TAFE 
Statements of Attainment will be 
awarded to successful students. 

Further details are available from DBN 
on (02) 526 2411 or fax (02) 526 2206. 

Tl OPENS R&D IN JAPAN 

Texas Instruments has become the first 
US-based commercial semiconductor 
company to open a dedicated research 
and development centre in Japan. 

The centre is designed to strengthen 
TI’s technology base in semiconductors 
and systems worldwide, and also to give 
TI insights into next generation technol¬ 
ogy and market requirements, in areas 
such as consumer electronics, in Japan 
and the Asia-Pacific region. 

The 240,000 square foot, six story 
Tsukuba Research & Development 
centre is located at Tsukuba (Science 
City), Ibaraki Prefecture, 40 miles 
northeast of Tokyo. Construction of the 
Centre began in 1989. 

“This R&D Centre demonstrates 
Japan’s importance to TI’s global strategy. 
With more than half of the world semi¬ 
conductor market today in Japan and the 
Asia-Pacific, it is vital that TI have tech¬ 
nology resources in the region and close 
to customers,” said TI Chairman, Presi¬ 
dent and CEO Jerry R. Junkins, who was 
in Tsukuba for the opening of the Centre. 

“We want to develop technology for 
the next generations of systems, including 
consumer electronics products. 

Today 42% of the consumer electronics 


market is in Japan, so it is imperative that 
we have R&D capability there in order to 
participate in this market 

The Tsukuba Centre will conduct basic 
and applied research in such areas as 
solid-state sciences, computer sciences 
and systems technologies. 

LOWER COST TDS 
SCOPES FROM TEK 

Tektronix Australia has announced an 
extension of the easy to use TDS platform 
to a new line of low cost portable DSO’s. 

The new TDS 400 Series Portable 
Digitising Oscilloscopes offer the same 
intuitive operation, responsive acquisition 
capabilities, and powerful computing en¬ 
gines as the recently announced TDS 500 
series, while yielding slightly reduced 
performance at significantly lower cost 

The initial TDS 400 series offering will 
consist of two products, the TDS 420 and 
the TDS 460. 

The TDS 420 offers 150MHz 
bandwidth and the TDS 460 offers 
350MHz bandwidth. 

Both products are four-channel instru¬ 
ments equipped with four high perfor¬ 
mance, lOOMS/s analog-to-digital 
converters and selectable 500-to 5K 
points record lengths per channel (with an 
option to extend record lengths to 30K 
per channel). Both new instruments offer 
8-bit vertical resolution and 1.5% ac¬ 
curacy. 

The TDS 420 is priced at $5995, while 
the TDS 460 is $7495. ■ 
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NEWS HIGHLIGHTS 


$150M ANZAC FRIGATE 
CONTRACT TO SIEMENS 

Siemens has signed a contract to 
supply ship’s electrical and electronic 
systems to AMECON, the Wil- 
liamstown based builder of the 10 
ANZAC frigates for the navies of 
Australia and New Zealand. 

Siemens will begin work immediately 
on the design of the electrical systems, 
although the first frigate will not be 
handed over to the navy until 1995, 
with the tenth scheduled for 2004. The 
estimated contract value is in excess of 
$150million (at 1988 prices). 

Mr Klaus Lahr, Managing Director of 
Siemens Ltd, said, “This is the first 
major contract won by Siemens for 
marine engineering in this part of the 
world. As big as this contract is in its 
own right, we plan to use it as a 
springboard to help establish a locally 
based, world competitive, marine en¬ 
gineering industry.” 

Signing on behalf of the ships’ 
builder, Dr John White, Chief Executive 
of AMECON said, “The close relation¬ 
ship established between Siemens and 
AMECON over the last three years, and 
now cemented by the signing of this 
subcontract, is an essential foundation 
for the success of the ANZAC ship 
project and provides an excellent oppor¬ 
tunity for Australian and New Zealand 
industry. 

NEW GROWTH 
FOR WORM) 

SEMI MARKET 

The world’s semiconductor market 
was set to experience substantial new 
growth by the end of this year, con¬ 
tinuing on to the mid 1990s, according 


to a new report — ‘Profile of the 
Worldwide Semiconductor Industry — 
Market Prospects to 1994.’ 

The slowdown of the semiconductor 
market began in the second half of 1989 
and continued into the first half of 1991. 

But the Report predicts that the first 
signs of recovery should be evident by 
the end of 1991, as growth in the world 
economy feeds through to electronics 
companies, and ASPs for memory 
products stablise. As a result the world 
semiconductor market is forecast to in¬ 
crease by 3.5% in 1991. 

With a more buoyant world economy 
in both 1992 and 1993, the Report 
forecasts the world semiconductor 
market will go on to increase by 11.5% 
and 10.7% respectively, before slow¬ 
ing to 8.2% in 1994. 

Both the USA and Japan are forecast 
to lead the recovery in the next few 
years. In the USA, the recovery of the 
computer industry is expected to spear¬ 
head growth in the semiconductor in¬ 
dustry, resulting in an increase of 
11% in 1992, slowing gradually to 
7.2% in 1994, reach US$26 billion. In 
Japan after modest growth of 3.9% 
in 1991, in part due to weaker domestic 
demand, the Report forecasts an in¬ 
crease of 11.8% and 11.2% in 1992 and 
1993 respectively. 



■ USA ■ WEST EUROPE ■ JAPAN □ REST OF WORLD 
Bmmdon TOGO comtant vaht»$ and mxchangt nMM 


This growth is forecast to slow to 
8.5% in 1994. Full market data is avail¬ 
able in the report published by Elsevier 
Advanced Technology which also in¬ 
cludes a detailed directory of over 500 
plants worldwide, as well as infor¬ 
mation on more than 150 new plans 
and expansion projects. 

For further information contact El¬ 
sevier Advanced Technology, Mayfield 
House, 256 Banbury Road, Oxford, 
OX2 7DH, UK; fax (+44) (0) 
865310981. 

NSW INTRODUCES 
SERVICING CODE 

NSW Minister for Business and Con¬ 
sumer Affairs Gerry Peacocke has 
launched his department’s final Advisory 
Code of Practice for the Domestic 
Electronic Servicing Industry. 

The new code is designed to help mini¬ 
mise disputes with consumers, by defin¬ 
ing acceptable codes of practice. 

The code has been developed by in¬ 
dustry members, the Dept of B&CA and 
the Trade Practices Commission, as a 
guide for TV, VCR and sound equip¬ 
ment repairers. 

By adhering to it, they will be able to 
deliver a high standard of service and 
avoid the relatively high consumer com¬ 
plaint levels of the past. 

It is also expected that the code will 
assist consumers by indicating what 
they should expect from repairers who 
come to their homes or take appliances 
away to be serviced. 

The code may also be used to help 
mediate in disputes. Although advisory, 
many of the guidelines outlined are in 
fact, interpretations of the application of 
general law, such as the Fair Trading Act 
and the Trade Practices Act. 

Organisations involved in finalising 
the code include CESA, TESA, ESIA 
and TETIA. ■ 


PROFESSIONAL & AFFORDABLE PROGRAMMING SOLUTIONS 

SUNSHINE ☆☆☆☆☆ SMS SPRINT 

SPECIALISED & UNIVERSAL PROGRAMMERS / ERASERS / TESTERS 
For EPROMS, PALS, GALS, MICROS, EPLDS, BIPOLAR DEVICES etc. 

WIDEST POSSIBLE DEVICE RANGE SUPPORT / UPGRADES 

SINGLE TO 16 GANG SYSTEMS — DEVICE LISTS AVAILABLE 



"K H A H Q Hn J DYNAMIC component sales pty ltd. 

^ Showroom 6,17 Heatherdale Road, Ringwood 3134. Victoria. (Enter from Moian st.) 


li»|[*jl*]l*ll~JI*ll*Jl8ll~llsll2|[kI 


PHONE: (03) 873 4755 FAX: (03) 872 3478 
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Eight Advanced Features Make 
Metrix ASYC Series Safest 



Check these 8 important safety features only found in the Metrix 
ASYC Series 

• Advanced housing design has screw-free assembly and is waterproof 

through a patented low-pressure, double seal design. 

• Housing is moulded in VO-grade self-extinguishing material 

• VDE/GS certificated to international standards 

• Safe flexible test leads with shrouded plugs and large cross section 

conductors to reduce heating during high current measurements 

• Battery and fuse compartment are fully sealed, both internally and 

externally using a patented double seal design 

• Access to battery and fuse is only possible after removing test leads 

• SECUR'X lead locking device prevents leads from being disconnected 

accidentally 

• Safety alarm gives an audible warning if measured signal exceeds 

specified range (10A ac or dc, 750Vac, lOOOVdc) 


A multimeter doesn’t just get used in the laboratory. It is a tool 
that is relied on to work accurately in difficult conditions - without 
endangering the user. 

ITT Instruments have analyzed the crucial elements in a 
multimeter and developed technical solutions for each of them. 

The result is ASYC\ Advanced Safety Concept, a synonym for 
safety and performance. It is your guarantee of safety and 
technological perfection. 

ASYC 

■ ■ 1 ■ III# Advanced Safety Concept 


1. Zoom mode gives 5x magnification 250 segment sliding scale bargraph display 

2. Zero mode functions as centre-zero meter for rapid polarity change measurements and zeroing 

3. Live Trend mode digital display shows stored value, bargraph shows absolute value (ie 
simultaneous display of current and stored values) 


Quick Selection Guide 

Model MX20 MX50 

MX51 MX51EX MX52 MX52S 

Basic Accuracy 0.5% 

0.5% 

0.1% 

0.1% 

0.1% 

0.1% 

Bargraph 

• 

• 

• 


• 

Zoom Mode 1 

• 

• 

• 

• 

• 

Zero Mode 2 

• 

• 

• 

• 

• 

Live Trend Memory 3 

• 

• 

• 

• 

• 

Logic Function 

• 

• 

• 

• 

• 

Min/Max Recording 


• 

• 

• 

• 

Store 5 readings 


• 

• 

• 

• 

Relative Mode 


• 

• 

• 

• 

RMS Conversion 




• 

• 

Frequency 




• 

• 

dB level 




• 

• 

High Accuracy(0.1%) 4-20mA 



• 


• 

Intrinsic Safety 



• 



EEx ib IIC T6 






HBC fuse protection • 

• 

• 

• 

• 

• 


YEAR 


WARRANTY 


ELMEASCO Instruments Pty. Ltd. 


NEW SOUTH WALES Tel: (02) 736 2888 Fax : (02) 736 3005 

VICTORIA Tel: (03) 879 2322 Fax : (03) 870 8972 

QUEENSLAND Tel: (07) 875 1444 Fax : (07) 277 3753 


SOUTH AUSTRALIA Tel: (08) 344 9000 Fax : (08) 269 6411 
W. AUSTRALIA Tel: (09) 470 1855 Fax: (09) 470 3173 
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Test Equipment Review: 



Tek’s new TDS540 
1 GS/s digital scope 


A few months ago, Tektronix released the first two models in a new range of ‘next generation’ 
digitising scopes, the TDS500 series. We’ve now had the opportunity to try out one of the new top 
of the range TDS540 scopes for a few days, and here’s what we found. 


by JIM ROWE 

At a recent press conference to launch 
the new TDS500 series of DSO’s, 
Tektronix Australia’s sales engineers ex¬ 
plained that the company’s R&D people 
back in the States had put a great deal of 
time and effort into their development. 
Not just into achieving the highest pos¬ 
sible performance, they explained — al¬ 
though the new scopes certainly leave 
very little to be desired here, as I’ll ex¬ 
plain shortly. No, in this case it was also 
a matter of striving to ensure that the 
new instruments really did meet user 
needs and expectations, in terms of func¬ 
tional features and operating con¬ 
venience. 


In fact, we were told, Tektronix had 
carried out unusually extensive surveys 
of both existing users and intending 
scope buyers, to find out exactly what 
they all wanted in terms of facilities and 
ease of use. So the new TDS500 series 
instruments have been virtually 
‘designed by the customers’, in terms of 
these features at least, it would seem. 
This sounds a very commendable move, 
although many companies have made 
similar claims in the past and we’re all 
probably a little cynical about them 
nowadays. The old ‘proof of the 
pudding’ test is still the ultimate one, of 
course. 


I have to confess, though, that Tek’s 
new DSO’s do indeed seem to embody a 
lot of functions that are very practical 
and useful, and also seem to be rather 
more ‘user friendly’ than quite a few 
others I’ve tried in the past (no names, 
no pack drill!). 

Mind you, some of the first generation 
of DSO’s from many of the makers were 
strikingly unfriendly instruments, and 
were also rather limited in terms of their 
available functions. This plus their very 
high prices tended to give DSO’s a pret¬ 
ty bad image for quite a while — which 
perhaps didn’t matter much at first, but 
was obviously going to become a prob- 
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lem once the technology developed and 
made it possible to produce cheaper 
models that needed to appeal to a 
broader range of users. I can well under¬ 
stand that reputable makers like 
Tektronix would want to do everything 
they could to make sure that their new 
models would shatter the old DSO 
image, and create a new one to replace 
it.. 

But enough preamble, and down to 
specifics. What kind of scope has Tek 
actually produced, as a result of this ex¬ 
tensive effort? 

High performance 

In terms of raw performance, the 
TDS540 is certainly quite impressive — 
offering the kind of data acquisition 
capabilities previously only available on 
instruments such as the Tek 11000/DSA 
series. It has four full vertical input 
channels, each with 500MHz bandwidth 
for both 50-ohm and 1M input im¬ 
pedance, and with a maximum sen¬ 
sitivity of lmV/division (min. lOV/div). 

Matching the inputs are four identical 
8-bit A/D converters, each offering 1% 
accuracy and operating at a sampling 
rate of 250MS/S. These are fully inde¬ 
pendent and able to operate simul¬ 
taneously — normally with one to each 
input. However the converters can also 
be combined via time interleaving and 
applied to fewer input channels, to give 
higher real-time sampling rates. Thus if 
only two channels are required, each can 
make use of a pair of A/D’s, to give sam¬ 
pling at 500MS/S. Similarly for single 
channel measurements all four A/D’s 
can be combined to give lGS/s sampling 
— all at the touch of button. 

Note that unlike many DSO’s, where 
the input A/D’s operate at various sam¬ 
pling rates depending upon the timebase 
range selected, with the TDS540 they al¬ 
ways operate at the maximum rate. 
Down-stream multiplexers are used to 
perform rate conversion before the data 
is stored in the capture memory, with 
built-in ‘intelligence’ to select and/or 
process the data samples before storage. 

The capture memory provided for 
each channel is user-selectable between 
500 and 15,000 data points in the basic 
instrument, with expansion to 50,000 
points available as an option. This al¬ 
lows the capture and analysis of both 
single-shot and repetitive signals in con¬ 
siderable detail. The instrument’s high 
sampling rate and long memories also 
facilitate a ‘zoom’ display mode, which 
allows waveform expansion and ex¬ 
amination of signal details. 

The TDS540 provides five different 
‘acquisition’ or data processing modes, 


as part of its capture flexibility. In the 
most basic (and default) Sample mode, 
many of the incoming samples are simp¬ 
ly discarded as part of the necessary rate 
conversion between the A/D sampling 
rate and the number of data points which 
can be displayed on the screen, at the 
timebase rate concerned. 

Hence if the timebase rate is such that 
only one-fifth of the incoming sample 
data can be used (because of memory 
length and display resolution limita¬ 
tions), four samples in every incoming 
group of five from the A/D’s will be dis¬ 
carded. 

As this mode can cause narrow pulses 
or ‘glitches’ to be missed, especially at 
lower timebase speeds, Tek has also 
provided a proprietary Peak Detect 
mode for single waveform acquisition, 
wherein the highest and lowest sample 
values in any incoming sample group 
are always captured and displayed, to 
ensure that peak details are not lost. A 
similar Envelope mode operates for 
repetitive waveform acquisition. 

There’s also a Hi Res mode for single 
waveform acquisition, in which the dis¬ 
played data point value is produced by 
averaging the values of all samples in 
the incoming data group. This reduces 
the apparent noise, and combines the 
speed of real-time sampling with the 
benefits of averaging. The TDS540’s 
final Average mode performs the same 
function for repetitive waveform ac¬ 
quisition. 

For real-time sampling, the TDS540 
offers a choice of either no interpolation 
(‘just the dots’), or interpolation using 
either a linear or sinX/X algorithm. 

The TDS540 offers (random) 
equivalent-time as well as real-time 


sampling, of course, and automatically 
switches between die two depending 
upon the timebase range selected and the 
number of channels in use (which deter¬ 
mines the actual real-time sampling 
rate). The equivalent-time sampling 
rates vary according to the same criteria, 
from an available range from 500MS/S 
to lOOGS/s. 

The instrument is provided with both 
main and delaying timebases, with the 
main timebase able to be set to speeds 
from lOs/div to 500ps/div. The cor¬ 
responding range for the delaying 
timebase is from 250s to 4ns. 

The triggering facilities are very com¬ 
prehensive, as you’d expect. As well as 
the usual selection of input coupling 
modes and polarity, there are eight dif¬ 
ferent kinds of qualification for ‘logic’ 
type signals (on the basis of both pattern 
and state), and a further 11 different 
choices for ‘pulse’ type signals. These 
include selection on the basis of pulse 
width criteria, for ‘glitch’ capture, on the 
basis of amplitude criteria for ‘runt’ cap¬ 
ture, or on the basis of timing from a ref¬ 
erence point (for missing pulses, etc.). 

For trace display, the TDS540 also of¬ 
fers the ability to select either infinite 
persistence or variable persistence, ad¬ 
justable over a range from 250ms to 10s. 
Needless to say, it also offers a very 
broad range of automated waveform 
measurements. These include period, 
frequency, positive and negative width, 
rise and fall times, positive and negative 
duty cycle, delay time, burst width, posi¬ 
tive and negative overshoot, 
high/low/maximum/minimum, and six 
different voltage measurement choices: 
peak-peak, max-min, mean, cycle mean, 
RMS and cycle RMS. 



Rear view of the TDS540showing the GPIB/IEEE488 Interface connector at upper 
right. The four BNC connectors below It are for channel 3 signal out, A UX trigger 
input and main and delayed trigger outputs, respectively. 
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Tek’s TDS540 IGS/s digital scope 
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This screen shot shows some of the TDS540’s easy to follow 
screen menu Icons, down the right hand side. It also shows 
how the instrument displays waveform measurements. 


The TDS540 provides a choice of either dots or vector 
display, with either linear or (sinx)/x interpolation. It also 
gives either infinite or variable persistence, as shown here. 
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Incidentally the TDS540 has a 
GPIB/IEEE 488.2 parallel interface for 
interconnection to a computer or other 
instruments. Video display resolution is 
640 x 480 pixels (virtually the same as 
VGA on a PC), in a display area measur¬ 
ing 132 x 100mm. 

I should also mention that like the 
other members of the TDS500 family, 
the TDS540 contains no less than three 
fast microprocessors: a proprietary 32- 
bit TriStar’ processor which handles all 
of the digital filtering, interpolation, sig¬ 
nal averaging, waveform maths and 
other computing-intensive tasks, a dis¬ 
play processor and a Motorola 68020 
running at 16MHz which looks after all 
of the user interfacing and other 
‘housekeeping’. 

Ease of use 

So the TDS540 is certainly no slouch 
in terms of performance. But after 
you’ve used it for a while, you find that 
the things that impress you most about 
the instrument are its logical control 
layout and ease of use. 

All that user consultation Tektronix 
carried out during the development of 
the TDS500 series really does seem to 
have paid off, judging from the TDS540. 
There’s no doubt that it’s an exceptional¬ 
ly convenient and ‘user friendly’ instru¬ 
ment to use, despite its high per¬ 
formance and the large number of 
facilities it provides. 

How has this been achieved? Well for 
a start, the control layout strongly 
resembles that of a familiar analog in¬ 


strument, with dedicated controls for the 
main adjustments like vertical sen¬ 
sitivity and timebase speed. It’s true that 
in this case the controls often operate 
slightly differently to those on an analog 
scope (for example there are buttons to 
‘select’ which channel the single vertical 
sensitivity knob is to adjust), but the 
similarity is generally enough to make 
operation intuitive. 


Another important feature is that al¬ 
though the TDS540 uses an array of 
software-defined function keys, in con¬ 
junction with on-screen menues, to per¬ 
form selection of many secondary 
functions, Tek has made this system 
more intuitive than on many DSO’s by 
using graphical display icons to clarify 
the menu options. Some of the icons are 
visible in the photo’s. 


Some of the TDS540 f s extensive triggering mode options are visible In this further 
screen shot. Here the scope has been set to trigger on a positive-going glitch of 
less than 19ns width. Note again the intuitive menu icons. 


Stopped: 1S685 Acquisitions 

_ I-1 


Glitch Width: 19ns 


to Sd.oris 


I Pulse i 
polarity 


ClltcH Chi 


TXT 

Negative 

J1A.UV 

Either 
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This may not sound a significant fea¬ 
ture, but in practice the icons really do 
make it much easier to negotiate the 
hierachy of menues that is almost in¬ 
evitable on any DSO as powerful and 
flexible as the TDS540. Somehow the 
icons make it much easier and faster to 
locate the function or option you need, 
by augmenting the necessarily brief text 
labels for each menu choice. Presumably 
it’s yet another illustration of the old 
adage that ‘one picture is worth a 
thousand words’... 

A further nice feature of the TDS540, 
from the operational point of view, is a 
built-in online help facility. Turn this on 
by pressing the ‘Help’ button, and then 
touching any of the controls causes the 
instrument to display a concise text 
description of that control’s function and 
use. The facility can then be disabled 
again, by touching the Help button a 
second time. 

In effect, the TDS540 contains its own 
user manual, thanks to its inbuilt 
microprocessor and firmware. It’s so 
logical when you think about it — but 
why haven’t other manufacturers done it 
yet, with their microprocessor-based in¬ 
struments? 

There are lots of other little user- 
friendly features, too. For example at the 
top of the screen display there’s an in¬ 
dicator bar which shows not only where 
the triggering point is located, in relation 
to the captured waveform data, but also 
• the portion of the captured data that is 
currently being displayed — very handy 
when you’re in ‘Zoom’ mode. The 
TDS540 also shows clearly on screen 
whether it’s currently sampling or 
stopped, and during sampling it shows 
the sampling rate currently in use — and 
whether this is real time or equivalent 
time. Then when it is stopped, it shows 
the number of data samples currently in 
the capture memory. 

Another nice little feature is that with 
the TDS540 there’s no need to key in the 
division ratio of the probes you’re using, 
in order to have it scale waveform meas¬ 
urements correctly. The probes are fitted 
with custom BNC plugs, carrying extra 
pins on their flanges. These mate with 
special sensing contacts around the 
DSO’s input connectors, to inform it 
automatically. A neat idea, although it 
does more or less lock you into using 
Tek’s own probes... 

Needless to say like most of the latest 
DSO’s, the TDS540 also has one of 
those great ‘Autoset’ buttons, which 
generally gets you a stably triggered dis¬ 
play of most unknown signals within a 
couple of seconds. 


Trying it out 

We tried out the sample TDS540 in a 
number of different measurement situa¬ 
tions, and with a variety of signals rang¬ 
ing from simple sinewaves from a 
VHF/UHF signal generator, through 
pulse generators to typical signals in a 
microprocessor system. And basically it 
gave a very good account of itself. 

We found it particularly easy to use, 
thanks to the intuitive control layout and 
icon/menu ‘graphical user interface’. 
And the overall speed of response to 
control setting changes was commen- 
dably fast, along with the display updat¬ 
ing rate. In fact for all settings where 
real-time sampling is in operation, the 
response is virtually instantaneous — 
and almost indistinguishable from an 
analog scope. Even in the ET mode it’s 
still very fast, with the ‘trace cleanup’ 
time only becoming really noticeable on 
ranges with an equivalent sampling rate 
of 25GS/s and higher. 

The triggering facilities are very com¬ 
prehensive, especially for dealing with 
deformed or missing pulses, suggesting 
that the TDS540 would be particularly 
well suited for design and/or 
troubleshooting work in high speed digi¬ 
tal circuits. 

As far as our test instruments could 
reveal, the frequency response of the 
vertical channels extended comfortably 
to 500MHz in the ‘Full’ setting, for sen¬ 
sitivity ranges above 5mV/div, lowering 
to around 35QMHz at 2mV/div and 
300MHz at the lmV/div maximum sen¬ 
sitivity setting. Overall linearity and ac¬ 
curacy seemed to be within the rated 
1%, while the instrument appeared to 
have excellent DC offset range. 

We particularly liked the speed and 
convenience with which waveform 
measurements can be made, the large 
amount of useful information displayed 
on the screen, and the ability to ‘Zoom’ 
in easily for closer examination of cap¬ 
tured waveform details. 

In short, then, we found the TDS540 a 
most impressive instrument, and one 
that demonstrates very well the 
capabilities of Tek’s new TDS500 series. 

The quoted price for the basic 
TDS540 with two probes is $22,666, 
plus tax if applicable. An additional pair 
of probes is available for $615, while the 
50K capture memory option costs a fur¬ 
ther $3180. 

Further information is available from 
Tektronix Australia, 80 Waterloo Road, 
North Ryde 2113; phone (02) 888 7066. 
The company also has offices in Vic¬ 
toria, South Australia, Queensland, WA 
and die ACT. ■ 



When glasses 
can’t help... 

Royal Blind Society 



MACSERVICE 

SUPPLIERS OF QUALITY NEW 
AND USED TEST EQUIPMENT 

SIGNAL GENERATOR: 

R.F., A.F. PULSE, FUNCTION 

OSCILLOSCOPES: 

100 MHz TO 1GHz 

SPECTRUM ANALYSERS: 

AUDIO TO MICROWAVE 

FREQUENCY COUNTERS: 

SYSTEM, MICROWAVE, INTERVAL 

VOLTMETERS: 

VECTOR, DIFFERENTIAL, 61/2 and 

5 1/2 DMMs, TRUE RMS 

AMMETERS: 

PIC0AMPS, CTs and SHUNTS 

TELEVISION: 

S.P. GENS. V.D. AMPS, VECTOR 
and WAVEFORM MONITORS, 

PLUGE GENERATORS 

MISCELLANEOUS: 

NETWORK ANALYSERS, PCM 

TEST, F.F.T., CALIBRATORS, 
TROLLEY'S, SPECIAL EQUIPMENT. 

WE CAN SUPPLY ALMOST ANY TEST EQUIPMENT AT 
THE RIGHT PRICE. PLEASE CONTACT US. 

26 FULTON STREET, SOUTH 0AKLEIGH. VIC. 3167 

FAX: 562 9615 

PHONE: 562 9500 


READER INFO NO. 19 


the SPICE TRADE 

moves on-shore with a 

CIRCUIT SIMULATOR 

for the macintosh 
featuring: 

spice compatible file I/O- netlist, output formats 
Fully converted to support Mac extended mode 
80 bit floating point (12 extra bits of precision) 

Mac user interface: 

Worksheet allows convenient export of tabulated 
data to spreadsheets, word processing, plotting 
and presentation applications 
all this, plus 

1!! TRADE DEFICIT BENIGN tl! 

Version 1.0-2Mb application, (requires floating 
point), with user guide. 

$249 

ERSTWHILE AEROSPACE & ELECTRONICS 
(cheques payable to Jim Maguire) 

P.O Box 191 Tel: 02 872 1887 

Beecroft, NSW 2119 Fax: (02) 872 4705 
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Solid State Update 

KEEPING YOU INFORMED ON THE LATEST DEVELOPMENTS IN SEMICONDUCTOR TECHNOLOGY 
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First 4Mb NAND EEPROM 

Toshiba Corporation has begun 
worldwide marketing a 4-megabit 
NAND EEPROM — claimed to be the 
largest memory capacity ever commer¬ 
cialised in the world for this type of 
device. Sample shipments of the 
product, the TC584000, were to start in 
November, 1991 while mass production 
will begin in April, 1992. 

An EEPROM is a kind of ‘non¬ 
volatile’ memory device — a semicon¬ 
ductor chip that retains programmed 
data even after the power is cut off. In 
addition, EEPROMs enable users to 
erase and program the stored informa¬ 
tion whenever necessary. 

However, the integration level of 
EEPROMs on a mass production basis 
has remained at 1Mb which is one- 
generation behind DRAMs, because of 
the complexity of the memory cell struc¬ 
ture. Toshiba’s new EEPROM adapts a 
new NAND cell to overcome this hurdle 
to integration. Consequently, the new 
EEPROM is 70% of the size of the 
company’s conventional 4M DRAM 
chips. 

The new device can either erase all 
information stored in the chip at a time, 
or erase any 4KB of information. The 
chip also achieves single 5V operating 
voltage by using tunnel phenomena, as 
well as by incorporating a circuit which 
generates the necessary high voltage to 
erase and program the information. 

High power factor 
pre-regulator 

The UC1854 family of integrated cir¬ 
cuits provides active power factor cor¬ 
rection for power systems that otherwise 
would draw non-sinusoidal current from 
sinusoidal power lines. These parts im¬ 
plement all the control functions neces¬ 
sary to build a power supply 
preregulator which is able to use avail¬ 
able powerline current while minimising 
line-current distortion. To do this, the 
UC1854 contains a voltage amplifier, a 
precision analog multiplier/divider, a 
current amplifier and a fixed-frequency 
PWM, along with load-enable com¬ 
parator, low supply detector and over¬ 
current comparator. 

The UC1854 family use average cur- 


TV IF chip 

simplifies alignment 

Motorola has introduced a monolithic 
IC that functions as a single-channel TV 
IF and phase locked loop (PPL) detector 
system for all standard transmission for¬ 
mats — including NTSC, PAL and 
SECAM. 

The MC44301 was designed with an 
emphasis on linearity, to minimise 
sound/picture intermodulation, while 
gready simplifying the alignment proce¬ 
dure for the TV. 

Typical applications include colour 
television IFs for any standard format, 
cable TV IFs in set-top converter boxes. 


enhanced definition or high definition 
television IFs, and home satellite 
television receiver IFs. 

This device enables the designer to 
produce a high-quality IF system, in¬ 
cluding white spot inversion, Automatic 
Fine Tuning (AFT), and automatic gain 
control. 

The single coil adjustment for the PLL 
and AFT lowers the manufacturing cost 
of the end product by allowing a 
simplified alignment procedure that 
needs no external phase adjustments. 

For more information circle 277 on 
the reader service coupon or contact 
Motorola Australia, 673 Boronia Road, 
Wantima 3152; phone (03) 887 0711. 



alignment configuration 


c.w 

picture 

Carrier 


r Counter 
145.75 MHz 


rent model control to accomplish fixed- 
frequency current control with stability 
and low distortion. Unlike peak current 
mode control, average current control 
accurately maintains sinusoidal line cur¬ 
rent without slope compensation. 

The UC1854’s high reference voltage 
and high oscillator amplitude minimise 
noise sensitivity, while fast PWM ele¬ 
ments permit chopping frequencies 
above 200kHz. The UC1854 can be used 
in systems with line voltages that vary 
from 75 to 275volts and with line fre¬ 
quencies across the 50Hz to 400Hz 
range. 

The control boosts the PMW to 0.99 
power factor, while limiting the line cur¬ 
rent distortion to <5%. 


For more information circle 271 on 
the reader services coupon, or contact 
Priority Electronics, 7/23 Melrose 
Street, Sandringham 3191; phone (03) 
521 0266. 

Fast SRAMs are 32 bits wide 

EDI is expanding its line of high speed 
and high density SRAM modules, with 
new 32-bit wide devices. The two and 8- 
megabit devices, organised as 64K x 32 
and 256K x 32, are designed to meet the 
needs of commercial 32-bit micro¬ 
processors, with fast access times of 20 
and 25ns, respectively. 

Ideal in primary and secondary cache 
applications, the modules save sig¬ 
nificant amounts of board space for 
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designers through their use of double 
sided surface mount technology. 

For example, a 64K x 32 module can 
provide as much as a 3:1 space saving 
over the equivalent memory array 
provided by 64K x 4 devices, with even 
greater savings provided by a 256K x 32 
module (versus 256K x 4 monolithic 
devices). 

The 2-megabit EDI8F3264C (DIP) or 
EDI8F3265C (ZIP/SIMM) is based on 
eight high speed 64K x 4 SRAMs, and 
the 8-megabit EDI8F32256C uses eight 
high speed 256K x 4 devices. 

Both modules provide four chip- 
enable lines (one for each set of two 
RAMs) to allow the system designer to 
select byte (8 bits), word (16 bits), or 
double word (32 bits) access. 

For further information circle 272 on 
the reader service coupon or contact 
K.C. Electronics, PO Box 307, 
Greensborough 3088; phone (03) 467 
4666. 

Multiplexers have 
overvoltage protection 

Siliconix has released two new analog 
multiplexers, the DG458 and DG459, 
with overvoltage protection and at a cost 
25% below that of similar multiplexers. 

Both the DG458 and DG459 can 
withstand overvoltage inputs up to +/- 
35V. They are designed for use in PC- 
controlled analog data acquisition 
systems, industrial controllers, test sys¬ 
tems and any similar systems where it is 
necessary to multiplex external analog 
sources to A/D converters. The new 
multiplexers are pin-for-pin compatible 
with the HI508A/509A and the 
MAX358/359. 

The DG458 is an 8-channel single 
ended multiplexer, and the DG459 is a 
differential 4-channel multiplexer. Both 
are built on Siliconix’s silicon-gate 
CMOS process and offer fast switching 
speed (250ns maximum), low power 
consumption (3mW), and low on resis¬ 
tance (1.8k maximum). 

For more information circle 273 on 
the reader service coupon or contact 
IRH Components, 32 Parramatta Road, 
Lidcombe 2141; phone (02) 748 4066. 

Floppy disk controller chip 

Arizona-based VLSI Technology has 
released the VL82C110 Floppy Disk 
Controller (FDC) Combination chip. 

The VL82C110 is a high-integration 
chip that replaces several of the com¬ 
monly used peripherals found in PC/AT 
compatible computers. 

The chip contains a 765A compatible 
floppy disk controller with a high per- 


Programmable 

microcontroller 

Siemens is now offering the 8-bit 
SAB80C515 microcontroller with a 
programmable E 2 PROM instead of a 
fixed-program ROM. The new 
SAB83C515H is fully compatible as 
regards functions and housing dimen¬ 
sions and is intended as a test and 
development tool for hardware and 
software generation. Using a mask- 
programmed internal ROM with 
microcontrollers involves considerable 
outlay and delays during the develop¬ 
ment phase, and these can be avoided by 
using a programmable chip. The 


formance, tape drive-compatible digital 
data-clock separator, two VL16C450 
UARTs and one parallel printer port 

Also included in this 100-lead device 
are an internal power management unit 
(PMU) to reduce system power con¬ 
sumption, a PLL clock circuit for one of 
seven CPU clock frequencies, IDE bus 
control signals that offer industry stand¬ 
ard control interface with no external 
logic required and a single 24MHz crys¬ 
tal oscillator that reduces system com¬ 
ponent count. 

Sealed battery charger 1C 

The UC2906/UC3906 series of battery 
charger controllers contains all of the 
necessary circuitry to optimally control 
the charge and hold cycle for sealed 
lead-acid batteries. 

The integrated circuits monitor and 
control both the output voltage and cur¬ 
rent of the charger through three 
separate charge states: a high current 
bulk-charge state, a controlled over- 


SAB83C515H is a hybrid device with a 
68-pin ceramic housing accommodating 
an 80C515 core, with its internal address 
and data lines connected to an E 2 PROM 
module integrated into the same hous¬ 
ing. The chip as a whole is fully com¬ 
patible with the standard version in that 
it includes elements such as a 256-byte 
data RAM, three 16-bit timers with four 
high speed signal outputs, an 8-bit A/D 
converter with programmable reference 
voltages and 56 I/O lines. 

For further information circle 275 on 
the reader service coupon or contact 
Siemens Components, 544 Church 
Street, Richmond 3121; phone (03) 420 
7314. 


charge and a precision float-charge or 
standby state. 

Optimum charging conditions are 
maintained over an extended tempera¬ 
ture range with an internal reference that 
tracks the nominal temperature charac¬ 
teristics of the lead-acid cell. A typical 
standby supply current requirement of 
only 1.6mA allows these ICs to predict¬ 
ably monitor ambient temperatures. 

Separate voltage loop and current 
limit amplifiers regulate the output volt¬ 
age and current levels in the charger by 
controlling the onboard driver. The 
driver will supply up to 25mA of base 
drive to an external pass device. Voltage 
and current sense comparators are used 
to sense the battery condition and 
respond with logic inputs to the charge 
state logic. 

For further information circle 274 on 
the reader service coupon or contact 
Priority Electronics, 7/23 Melrose 
Street, Sandringham 3191; phone (03) 
5210266. ■ 
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NEW PRODUCTS 


Hand-held 4.5d DMMs 

Yokogawa Instruments has released 
two new 4.5 digit multimeters, with ac¬ 
curacy and safety being the main 
criteria. 

The meters are both true RMS reading 
and have an extremely high count of 
50,000 full scale. Apart from AC/DC 
volts and resistance, other features in¬ 
cluded as standard are temperature 
measurement, relative (variations from 
set value), dBm and average reading. 
Data hold, MIN/MAX hold and auto 
power off are also incorporated. 

The safety aspects have been covered 
by manufacturing these products to IEC 
348, plus having a patented shutter 
mechanism to stop the user being able to 
connect the measurement leads in the 
wrong sockets whilst making cun-ent 
measurements. 

For more information circle 241 on 
the reader service coupon or contact Nil- 
sen Instruments, 200 Berkeley Street, 
Carlton 3053; phone (03) 347 9166. 




Improved 30W 
solder station 

A new soldering station from Scope 
features an iron with a redesigned heater 
and tip system. The cartridge-type ele¬ 
ment actually fits inside the hoilow tip, 
whereas the previous design had a hol¬ 
low heater outside a solid tip. Scope 


claims that this internal heater concept 
ensures all heat must flow into the tip, 
with the advantage of superior heat 
recovering and consequently reduced tip 
operating temperatures. 

For more information circle 242 on 
the reader service coupon or contact 
Scope Laboratories, PO Box 63, Niddrie 
3042; phone (03) 338 1566. 


Digital voice recorder 

Jacques Electronics has developed an 
advanced solid state digital recorder 
using DRAM technology. 

A total message duration of up to eight 
minutes is available, which can be 
separated into four individual two 
minute messages if required. 

The recorder incorporates both 
microphone and line level inputs to 
enable recordings to be made live, or 
dubbed from pre-recorded tape. Mes¬ 
sages are protected from power 
failure by a 24 hour battery backup 
facility. 

The message may be replayed in¬ 
definitely with no degradation, provid¬ 
ing a superior system to cassette-based 
units. 

Typical applications include: message 
on hold, spot announcing in PA systems 
and safety instructions on theme park 
rides. 

For more information circle 243 on 
the reader service coupon or contact Jac¬ 
ques Electronics, 268 Montague Road, 
West End 4101; phone (07) 844 1103. 

DMM kit 

Computronics International has 
released a digital multimeter kit, the 
MIC7S kit supplied complete with full 
building instructions, component value 
charts, schematic diagrams and operat¬ 
ing manual. 

The kit also includes the case, all 
screws and hardware needed, plus test 
leads — providing an ideal project for 
schools, TAPES and colleges. 

The instructions explain the theory of 
the circuit and the coding of com¬ 
ponents. It requires the assembly and 
soldering of a wide variety of electronic 
parts. 

Once assembled, the student will 
have a useful instrument with all the 
normal features of a DMM: DC volt¬ 
age from 200mV to 1000V full scale, 
AC voltage to 750V, resistance from 
200 ohm to 20Mohm with max resolu¬ 
tion of 0.1 ohm, DC current from 
200uA to 10A, and diode check. 

For more information circle 244 on 
the reader service coupon or contact 
Computronics, 31 Kensington Street, 
East Perth 6000; phone (09) 221 
2121. 
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Portable DC Calibrator for 
Precision Source and 
Measurement Functions 


✓ Provides Vdc, mAdc and thermocouple emfs 
(type K, E, J, T and R) 

✓ Compact NiCad powered with EL back 
lighting and weighs only 1.2kg 

✓ Auto-stepping output function for repeated 
adjustments and calibration procedures 

✓ Output division function from 1 to 15 for 
checking linearity 

✓ 20 output-values storage memory 

✓ Direct thermometer calibration 

✓ Outputs from ±100mV to ±36V, 0 to +24mA 

✓ Max resolution of IOjiV, lOpA 

✓ High accuracy - ±(0.5% of rdg + 0.06% of 
range) 



Hybrid Panel Meters Combine Analog and Digital Functions 
with Excellent Readability 


✓ Colour liquid crystal displays - green, yellow, 
blue and red 

✓ Analog bargraph in 90° quadrant format 
with 31 segments - length of segments 
emphasises analog change rate. Analog 
scale indicates % of full scale 

✓ Digital read-out uses 3 1/2 digit format 

✓ Cold cathode fluorescent back lighting 
provides clear bright colours with minimal 
heat output 

✓ Models for AC and DC voltage or current. 
Scaling option for direct readout of values 

✓ Analog 0-1 mA or 4-20mA output option 

✓ Over-range, decimal point and unit indication 

✓ 92mm square cut out 


Model 2433 Tong Tester Measures True RMS 



✓ Measures voltage to 600Vrms, Current to 200Arms, Power to 200kW 

✓ Suitable for single phase or balanced 3-phase 

✓ Jaws accept conductors or bars up to 25mm diameter/wide 

✓ Analog output READER INFO NO. 21 

✓ Autoranging \ 

✓ Ideal for noisy waveforms 

a 



Model 2447 Probe Type Multimeter 




Insulation Tester Range 
Suits Every Requirement - 
Digital or Analog, Hand-Held 
or Portable 


✓ Measures ac and dc voltage, ohms and continuity 

✓ 3 1/2 digit 5mm high LCD display 

✓ Data hold function 

✓ Measures to 500V, 2MO max 

✓ Convenient pocket size 

✓ Continuity buzzer 


✓ Compact and exceptionally reliable 

✓ 150mm chart width 

✓ One or two pens 

✓ Z-fold or roll chart 

✓ Vertical or flat bed 

✓ AC, DC or Internal battery operation 

✓ 12 calibrated ranges from lOmV to 50V full 
scale 

✓ 60cm/min to 2cm/hr crystal controlled chart 
speeds 

✓ 300mm/s max response 

✓ Remote control option 


✓ Analog battery and hand driven, digital 
battery driven 

✓ AC voltage measurement ranges 

✓ Constant voltage types 

✓ Ranges to 5000Mft 

✓ Automatic hold function 

✓ Seven different basic models 


YOKOGAWA 


Yokogawa Australia Pty Ltd 

Centrecourt D3, 

25-27 Paul Street North, 

North Ryde 
Fax: (02) 888 1844 

A.C.N. 003 888 364 




New South Wales 
Victoria 
Queensland 
S. Australia 
W. Australia 
Tasmania 
Auckland N. Z. 
Specialist Reps 


♦ 

Yokogawa 
Yokogawa 
L E Boughen 
Trio Electrix 
Leda Electronics 
Meacon Systems 
N.E.I. 

Tech Fast 
A.T.E. 
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805 0699 
8191500 
369 1277 
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361 7821 
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988 3865 
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✓ Semiconductor or thermocouple types 

✓ Choice of probes (standard screw terminal 
connector) 

✓ ±0.5°C accuracy, 0.1 °C resolution 

✓ Ranges from -50 to 99.9°C (semiconductor) 
or -50 to +600°C (thermocouple) 

✓ Built-in time display 


Model 3057 Portable 
Recorders for Field or 
Laboratory Use 


Pocket Sized Digital 
Thermometers 





























Piezoelectric traffic sensors 

INTAQ International has launched a 
range of low cost, low profile piezo¬ 
electric polymer sensors specifically for 
the collection of road traffic data. 

The Roadtrax Series R is designed 
for temporary installation — it adheres 
directly onto the top of the roadway 
surface and is able to be removed and 
re-used. 

The sensors can perform the fol¬ 
lowing tasks: counting, classifying, 
weighing (in motion), parking area 
control, toll booth systems, double 
wheel axle detecting, speed measure¬ 
ment and lane designation. 

For more information circle 246 on 
the reader service coupon or contact 
INTAQ International, 27 Macquarie 
Place, Sydney 2000; phone (02) 252 
4055. 

Short circuit locator 

Short and open circuits are easily 
detected by ATE systems, but actually 
locating them can be onerous — par¬ 
ticularly on complex multi-layer PCBs 
with SMD components. 

The ElectroTest MT150 simplifies the 
location of shorts by scanning the board. 
When its test leads are connected across 
the short and a weak signal is passed 
through it, a magnetic field is produced. 

A set of coils in the scanner detects the 
current flow, and an image of the signal 
flow in the short is displayed by the 
MT150. 

Following this signal flow on the 
display will lead you directly to the 
short circuit. 

For more information circle 249 on 
the reader service coupon or contact El- 
measco Instruments, PO Box 30, Con¬ 
cord 2137; phone (02) 736 2888. 


Thank God 
for the Salvos. 



Red Shield Appeal 


Microwave level gauge 

A level gauge based on microwave 
technology has been designed by 
Krohne to handle difficult applications 
where conventional ultrasonic or other 
gauges fail to perform. 

Using electromagnetic radiation, the 
BM70 Level Radar gauge is designed 
for continuous and non-contact level 
measurement of liquids, pastes and slur¬ 
ries in closed metal process and 
storage tanks. 

Exact measurements can still be taken 
even if the processing tank has several 
agitators and a turbulent surface, or if 
the tank atmosphere contains smoke, 
dust or dry fumes. It offers individual 
adjustment of microwave aperture area 
position to the mounting flange. 

The gauge will operate from a vacuum 
up to pressures of 2.5MPa, at tempera¬ 
tures from -25°C to 150°C. 

For more information, circle 247 on 
the reader services coupon or contact 
Bailey Controls, 26 Auburn Road, 
Regents Park 2143; phone (02) 645 
3322. 


Approved 30W SMPS 

Dewar has released its latest range of 
Skynet 30W switch mode power sup¬ 
plies. Voltages vary from 5-24V and are 
available in three, two, and single rail 
versions. 

The SNP-288 series SMPS are type 
approved to the latest international 
safety standards — IEC950, ULI950, 
CSA950 and EN60950. The 30W 
flyback free running switching power 
supplies have overvoltage crowbar 



protection on output No.l and power 
foldback protection on all outputs. 

Typical applications are terminals, in¬ 
dustrial control, external floppy systems 
and external hard disk drives. With 
dimensions of 130 x 70 x 30mm, the 
SNP-288 sells for $50.18 in OEM 
quantities. 

For more information circle 245 on 
the reader service coupon or contact 
Dewar Electronics, 32 Taylors Road, 
Croydon 3136; phone (03) 725 3333. ■ 
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TOOL BOX 

if you want to do a good job. use 
the right tools! This month we're 
teatunng our extensive range of 
tools for professionals and 
hobbyists alike. Call in and check 
out your requirements. We're 
bound to have what you want. Take 
screwdrivers for example - 



Flat 


Philips 


15.95 
16.60 
>6.60 
16.60 
J6.60 
$11.50 
$ 11.20 


C K German Individual 
Screwdrivers 
Super-slim with burnished anti- 
chrome peeling tips. Ball end with 
guiding point. Pull control for 
tightening and loosening small 
screws. 

2.5x60mm 
2.5x75mm 
3.0x100mm 
3.0x150mm 
4.0x100mm 
PH 0x60mm 
PH 1x80mm 

C K German Watchmakers 6 
Screwdriver Set 
Flat 0.75mm, 1.4mm, 

2.0mm, 2.4mm 

Philips PH 00, PH 0 $18 50 

C K German Extra Long 
255mm Philips Screwdriver PH 1 
$8.25 

C K German Precision Screwdriver 
Set 

As above. Contains the handy sizes 
Flat 1.5x60mm, 2.5x75mm, 

3.0x100mm 

Philips PH 0x60mm $23.50 


WITTE Power Drill Screwdriver 
sets 

Use these with any electronic 
(speed controlled) power drill. 
30591 Universal Holder With 
Magnet and 7 bits 
Pozidrrv PD 1, PD 2 
Philips PH 1 PH 2 
Flat 4x0.5mm, 5.5x0.8mm, 

6.5x1.2mm $20.25 

30587 Universal Holder With 
Magnet $11.25 

30594 Pozidriv Bit Pair PD 1 

30595 Pozidriv Bit Pair PD 2 

30598 Philips Bit Pair PD 1 , 

30602 Flat Bit Pair 4.0x0.5mm 

$4.75 

30604 Flat Bit Pair 5.5x0.8mm 

$4.75 

30610 Double Ended Set contains 
PH 1 Philips and 4.5mm Flat. PH 2 
Philips and 5.5mm Flat, PH 2 
Philips and 6.0mm Flat $7.75 

30613 TORX Bit T 10 $4.75 

30614 TORX Bit T 15 $4.75 

30615 TORX Bit T 20 $4.75 

WITTE TRIAX Insulated 
Screwdriver Set 

High Voltage insulated (1000V) 
rignt down to tip. VDE approved for 
safety. Contains 

Flat 0.4x2.5x75mm, 0.8x4.0 
xIOOmm, 1.0x5.5x125mm, 1.2x6.5 
x150mm 

Philips PH 1x80mm, 

PH 2x 100mm 

Mains Test Screwdriver $49.50 

WITTE MICRON Chrome- 
Vanadium Screwdriver Set 
Precision technicians set. Contains 
Flat 0.4x2.5x75mm, 0.5x3.0 
x75mm, 0.5x3.0x150mm, 0.6x3.5 
xIOOmm, 0.6x3.5x150mm 
Philips PH 0x60mm, PH lx 
80mm $32.95 




ULTRASONIC CLEANER 

The latest high-tech way to clean 
PCB's, switcnes, watches, drafting 
pens - even your dentures! Let the 
millions of tiny cavitation bubbles 
clean the surface 40000 times per 
second. 165x90x50mm container 
holds half a litre and is made of 
304 stainless steel. Some people 
are charging $200. Our's are only 
$160. 


Maggylamp 

The remarkable Maggylamp 
magnifies any object under a clear 
cool light leaving both hands free. 
Essential aid to efficiency.. 

• 127mm bi-convex lens, 
4.00dioptres, focal length 254mm. 

• Flexible arms for easy 
positioning. 

• Handsome sturdy construction. 

• Essentially a microscope with 

lighting. Value at $250 


C.K. Precision Tools 
Made in West Germany specifically 
for the electronics industry with 
hand mirror polish. Box joints with 
double leaf springs. Induction 
hardened cutting edges. Ceka have 
built their reputation since 1790! 

If you want the best... there's 
nothing finer. 

3754 Economy wire stripping pliers 
for reptitive work. Adjust to strip 
Insulation only. Brass screw and 
locknut, coil spring. Insulated, slip 
guard handles. Polished head 

$28.90 


3767 120mm Snipenose, bent 
pliers $38.50 

3769150mm Snipenose bent pliers 

$33.10 

3783 145mm Needlenose pliers 

$40.50 

3770 120mm Flatnose pliers$37.00 

3771 120mm Roundnose pliers 

$29.50 

3772 1 20mm Snipenose pliers 

$39.95 

3773 115mm best seller standard 

angled side cutters $42.50 

37/5 135mm heavy duty angled 
side cutters $44.60 

3776130mm standard top cutter 

$44.60 

3776F 115mm standard top cutter 
$35.75 

3777 150mm Snipenose pliers 

$39.50 

3780F110mm Mini small 
dimensioned, angled side cutters 

$40.20 

3786F 120mm mini-oblique cutters 

$46.85 

3798 120mm standard oblique 

cutters, short head $50.60 

3799 29° angled head flush cutters 
110mm ideal for tight spaces 

$46.25 

3841 Short side cutters for 
hobbyists $15.40 

C.K. 124P Needle File Set 
Contains 6 files - square flat, 
pointed flat, square, round, half 
round, triangle. Second cur, 
chrome vanadium steel. Highest 
quality $33.00 

C. K. 2302 Tweezers 
Hand finished, balanced and 
sensitive with black PVC coating to 
tips $7.35 


ARISTA ES-1 Electricians Neon 
Test Screwdriver 
AC/DC tester 110V to 380Vmax. 
Checks live power points $2.45 
ARISTA HT-28 Stubby Ratchet 
Screwdriver Set 

3 position ratchet grip handle. Very 

compact With 6 bits 

Flat 0.6x4.5mm, 1.0x6.0mm 

Philips PHI, PH 2 

Pozidriv PD 1, PD 2 

Also accepts Witte tips $10.95 

ARISTA HT-76 Piece Screwdriver 

Set 

Contains Flat 1.4mm, 2.0mm, 
2.4mm, 2.9mm. 

Philips PH 0, PH 1 $5.95 

HT-8 4 Piece Philips Screwdriver 
Set 

Contains PH 00, PH 0, PH 1, PH 2 
$5.95 

HT-17 Watch makers Driver Set 
Contains 16 separate tools for the 
handyman 

Philips PH 1-1, PH 1-2, PH 0, 

PH 0-2 

Hex Key 1,5mm, 2mm, 2.5mm 
Nutdrivers 3mm, 4mm, 5mm 
Flat 1mm, 1.4mm, 2mm, 
2.4mm, 3mm, 3.8mm $19.95 

ARISTA HT-11 Precision Tool Set 
20 piece set with flat, Philips, nut 
and hex drivers, wrench and awl in 

B ocket case. Contains - 
pen Wrenches 4mm, 4.5mm, 
5mm, 5.5mm, 6mm 
Philips PH 0. PH 1.2 
Nut Drivers 3mm, 3.5mm, 4mm, 
4.5mm, 5mm 

Four Hex Keys 1.5mm, 2mm, 
2.5mm. 3.5mm 

Flat 1 5mm, 2.5mm, 3.5mm 
Awl, Locking Handle $10.95 

ARISTA HT-6 Allen Key Set 
1.5mm 2mm, 2.5mm, 3mm, 4mm, 
5mm, 5.5mm and 6mm Allen Keys 
on key ring $4.95 

ARISTA Hobbyist Tools 
HT-12 Miniature Diagonal Cutters 
$10.95 

HT-13 Miniature End Cutters 

$5.95 

HT-14 Miniature Diagonal Cutters 
$9.95 

HT-15 Miniature Long Nose Pliers 
$9.95 

HT-16 Miniature Cutters $5.95 
HT-27 Magnetic Finger & Tweezer 
Set $11.95 

CS-200 Single Operation Cable 
Stripper/Cutter $13.95 

HT-25 Scribing tool with tungsten 
tip $2.95 

Addison Drill Set 
Rollina foroed high speed steel to 
BS328-1959.11 piece covers 1mm 
to 6mm. In sturdy steel stand-up 
case. $14.50 

Boker Twist-N-Pick Drill Set 
Contains 13 drills 1.5 to 6.5mm in 
0.5mm steps plus 3.3 and 4.2mm. 
Convenient drum selector case. 

$24.80 


Coax Stripper 

Suits RG58 and RG59 $41.95 

Coax Crimper 

Suits RG58 and RG59 $88.95 



D-Sub Crimper 
Assemble contacts quickly $88.95 
Nibbling Tool 

Cuts up to 18gauge steel and other 
hardened metals. Ideal for copper 
plastic, aluminium etc. Simply drill 
3/8* hole Ideal for square panel cut 
outs $19.95 


Hole Punch Set 
10 piece screw type. Holes from 
16mm to 30mm diameter. Includes 
tapered reamer and rigid plastic 
carry case. $69.95 

OKI Wire Wrap Tool 
Finest quality $19.50 

We also stock wrap wire 

ARLEC SUPER TOOL 
Operates from safe 12V via AC 
adaptor. It can DrilL Engrave, 

Erase Grind, Mill, Polish, Sand Etc. 
Supplied with AC Adaptor, 

Spherical milling cutter, Wire 
brush, Grinding wheel, 4 Drill bits - 
0.6, 0.8,1.0,1.2mm, $ Chuck 
collets, 6 Eraser sticks 
All for a low $69.50 

Pack of 4 high speed drill bits 
0.6. 0.8,1.0 and 1.2mm $6.50 
Milling cutters Set of 3 $7.95 
Wire brushes Set of 3 $14.40 

Grinding bits Set of 3 $10.95 

Cutting discs Set of 6 $10.95 

Eraser sticks Set of 10 $3.50 



NO W FITTED WITH PROPER 
CHUCK... DRILL N DRIVE 
Rechargeable two speed drill and 
screwdnver. Two Speeds Drill - 
325 rpm, Screw-driver -150 rpm. 
Forward and reverse operation. 
Pilot light for dark areas. Drills 
timber, metal, hardened plastic 
Supplied with Rechargeable 
Batteries, AC Adaptor 
3 Drill Bits 2.0,3.0, 4.0mm 
2 Slotted Screwdriver Bits 
2 Philips Screwdriver Bits 
Incredible Value at only $69.95 





Combit-Box Screwdriver Set 
This handy little Witte kit includes 
the universal magnetic holder for 
use with power drills, 5.5x0.8 and 
6.5x1.2 flat. Philips fJo 1 and 2 and 
Pozidrive No 1 and No 2 bits. But 
the great thing is that the case acts 
as a handle for the bits. Keep one in 
your toolbox or in the car. Kit 
measures 70x50x15mm! German 
quality and only $20.50 


Here's a few hot 
tips... m 


Weller 1 
Soldering 
Stations 
WTCPS 


Transformer powered low voltage 
soldering station. Features Weller 
closed-loop method of controlling 
maximum tip temperature to 
protect temperature sensitive 
components. 

• Grounded tip protects voltage 
and current sensitive 
components. 

• 48W stainless steel heater 
construction 

• Non-burning silicon rubber cord 

• 15 tip sizes - 0.8mm to 6.00mm 

• llsecs to recover for 37°C drop 

• Choice of tip temperatures 

315°C/600°F, 370°C/70°F, 
430°C/800°F $137.00 


Weller SP140D 40Watt Industrial 
Soldering Iron 

Ceramic tilled element Fast Heat- 
Up. Pre-tinned longlife plated tip 
and stainless steel construction. 
Light weight. Wide range of t^ ^ 

ARISTA HT-S 20W 240V Soldering 
Iron 

20W mains operated,370°C fixed 
temperature, iron dad chrome 

S lated tip, 1mm, 1.5mm and 3mm 
ps available $29.95 

ARISTA HT-3516-2SW Variable 
240V Soldering Iron 
Mains ope rated, variable 
temperature with LED indicator, 
iron clad chrome plated tip, 1mm, 
1.5mm and 3mm tips available 

$44.95 



PORTASOL 

PROFESSIONAL SOLDERING KIT 
See E A April 88. No cords or 
batteries yet it gives the equivalent 
of a 10 to 60Wiron. Up to 90 
minutes continuous use from a 
single fill. Tip temperatures as high 
as 400°C can be seL The kit 
includes one soldering tip, a hot 
knife, blow torch and not blow. Cap 
contains a flint lighter. Comes in a 
handy case (with stand for the iron) 
almost fits in vour pocket. $69 95 
PORTASOL STANDARD 
SOLDERING IRON 
We've sold hundreds of 'em to 
servicemen and technicians. 
Complete and ready to use with just 
the iron and bit $39.95 

Spare tips are each $12.95 

Portasolaas specifically designed 
for PORTASOL 150g $5.95 


DIC-5000 Desoldering Tool 
The SC-5000 gun incorporates a 
motorised diaphragm pump. 

No tubes or separate compressors. 
A built-in thermo- sensor circuit 
controls the 60W ceramic heater to 
ensure rapid warm-up. Exact 
temperature control prevents 
damage to sensitive circuitry. 

The gun can also be used as a hot 
blow tool. $399.00extax 

$478.00 inc tax. Stand $42.50 



GEOFF WOOD ELECTRONICS PTY LTD 

229 Burns Bay Road, (Corner Beatrice St.) INCIN NSW 
Lane Cove West, N.S.W. P.O. Box 671, Lane Cove N.S.W. 2066 

Telephone: (02) 428 4111 Fax: (02) 428 5198. 

8.30am to 5.00pm Monday to Friday, 8.30am to 12 noon Saturday. 

Mail Orders add $5.00 to cover postal charges. 

Next day delivery in Sydney add $5.00. 

All prices INCLUDE sales tax. 

Tax exemption certificates accepted if line value exceeds $10.00. 

BANKCARD, MASTERCARD, VISA, CHEQUES OR CASH CHEERFULLY ACCEPTED 
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Silicon Valley 

NEWSLETTER 




The rather confident gentleman In this picture Is Justin Rattner, Director of 
Technology for Intel’s Superconductor Systems Division, and the unassuming 
monolith he’s leaning against Is the firm’s new Touchstone Delta 
Supercomputer. Recently unveiled at the California Institute of Technology, the 
machine boasts computerdom’s current speed record: a whopping 8.6GIPS. 


Motorola phone is 
candy bar sized 

How far off can the age of the 
wristphone be? Motorola is ready to sell 
what it calls the smallest and lightest 
cellular phone on the market. The 
‘Microtac Lite Digital Personal Com¬ 
municator Telephone* weighs just 7.7 
ounces and measures 11.6 cubic inches 
— or a bit larger than a Mars candy bar. 

If the current trend in size and weight 
reduction continues, and there is no 
reason to doubt it won’t, the wristphone 
could become a reality by the mid 
1990’s. 

The Microtac is an ungraded version 
of the original Microtac pocket phone 
system, which was introduced in 1989. 
That phone weighed nearly 40% more, 
or 10.7 ounches. 

Motorola manufactures nearly all of 
the key parts in a cellular telephone and 
even supplies competitors with the cir¬ 
cuits. The company hopes to maintain its 
image as the quality manufacturer in a 
turbulent and innovative field, where a 
new product and deep discounting are 
the rule. 

The phone’s weight and size are im¬ 
portant marketing considerations be¬ 
cause, longer-life batteries add several 
ounces. Using standard batteries, a user 
can speak for as many as 45 minutes on 
the Microtac Lite, or keep it on standby 
to receive calls for eight hours. Initial 
selling price is expected to be around 
US$1000. 

Apple enters Soviet market 

Moscow citizens know all about the 
‘Big Mac’ McDonalds hamburger, for 
which they are willing to wait in long 
lines. But soon they will also be able to 
purchase ‘the other Mac’ — the personal 
computer from Apple. 

Apple has announced an agreement 
with Intermicro of Moscow to set up a 
network of Apple dealerships 
throughout the Soviet Union, in a major 
push to grab a significant share of the 
fast growing Soviet PC market. 

To date, Apple’s sales to the Soviet 
Union have been minimal. While broad¬ 
ly admired, the Macintosh represented a 
luxury few Soviet companies and in¬ 


stitutions could afford. But the new 
family of low cost Macs, particularly the 
Mac Classic, has competed effectively 
with low end PC clones in the West and 
now Apple is determined to become a 
major player in the potentially lucrative 
Soviet market as well. 

Under the terms of the deal, Inter- 
micro will set up and operate a network 
of Apple dealerships throughout the 
Soviet Union. To enhance sales, Apple 
has developed a Russian-language ver¬ 
sion of its operating system which was 
expected to be ready for shipment in Oc¬ 
tober. 

IBM launches 1GB 
3.5" hard disk 

IBM has launched a new low cost ver¬ 
sion of its AS/400 minicomputer family, 
and also announced a major 
breakthrough in disk drive technology. 


The new AS/400 system will carry a 
base price of US$12,000, some $4000 
less than the previous lowest cost model 
in the series. 

Up to 14 terminals can be hooked up 
to the machine, although IBM believes 
the typical configuration will be around 
six users. 

Meanwhile, IBM also announced it 
has begun shipping the first 3.5" 

1-gigabyte disk drives built around a 
new so-called ‘magnetoresistive’ record¬ 
ing head, a read/write head that 
measures less than half the size of a 
grain of rice, and about 1/10 the size of 
the previous smallest recording head. 
The head sits at the end of a so-called 
‘nano-slider,’ which is just l/6th the size 
of a conventional slider. 

The revolutionary head allows IBM to 
vastly increase the amount of data it can 
store on a conventional disk. IBM said 
the new head allows it to store 132M 
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bits of data per square inch of disk 
space, a 25% improvement over the old 
industry record of 105Mb. 

That however, is only the beginning. 
Using new disk technologies, analysts 
believe IBM and others will be able to 
increase the storage density to several 
billion bits per square inch. 

The new IBM drives will retail for 
about US$1500. 

Cirrus buys Crystal 

Cirrus Logic, a San Jose-based logic 
chip maker, has acquired Crystal Semi¬ 
conductor of Austin, Texas for US$57 
million. Cirrus, which has been growing 
steadily into a US$142 million company 
since its founding six years ago, will pay 
for Crystal by issuing nearly 3 million 
shares of new stock. Crystal makes con¬ 
troller chips and sold about US$20 mil¬ 
lion worth of the product in 1990. The 
acquisition will nearly double Cirrus’s 
share of the controller market. 

Cirrus chairman Michael Hackworth 
said the deal will give Cirrus access to a 
vital complementary controller technol¬ 
ogy. “I am not going to be so self- 
righteous as to say Cirrus has all it needs 
and it can go at it alone. We need some 
kind of partnering in order to grow.” 

Hackworth said he wants the name 
Cirrus to become just as synonymous 
with the controller market as Intel is as¬ 
sociated with microprocessors. Already, 
Cirrus dominates the market for disk 
drive controllers. 

While Cirrus has specialised in the all- 
digital circuits. Crystal has become a 
leader in the ‘black art’ of analog chip 
design. Its expertise will help Cirrus 
combine digital and analog functions 
onto a single mixed signal controller 
chip. 

AMD files US$2 
suit against Intel 

Advanced Micro Devices has filed a 
whopping US$2 billion antitrust lawsuit 
against crosstown rival Intel, for al¬ 
legedly using monopolistic anti-com¬ 
petitive tactics to deprive AMD of 
customers. If AMD wins, the damages 
will automatically be tripled under US 
anti-trust law. 

The suit was dismissed as “totally 
ridiculous” by Intel Chief Andrew 
Grove, who said AMD has become the 
‘Milli Vanilli’ of semiconductors — 
referring to the pop music group that 
was caught lip-synching during live per¬ 
formances. “Their last original idea was 
to copy Intel. Since they can’t win in the 
marketplace, they try to defeat us in the 
courts and in the press.” 


The AMD suit was short on details. 
AMD spokesman John Greenagel said 
specific evidence of Intel’s antitrust 
practices would be revealed at trial. 

Dan Hatcheson, president of VLSI Re¬ 
search in San Jose, said Intel’s criticism 
of the AMD legal move is ironic. “This 
is the pot calling the kettle black. Intel 
has been doing the same thing for 
years.” 

In essence the AMD suit seems to be a 
rehash of the four year arbitration case 
over Intel’s 1987 decision to cancel a 10 
year technology pact with AMD. That 
decision followed Intel’s refusal to allow 
AMD the right to make the Intel 80386 
processor. 

The case was decided in AMD’s 
favour and arbitrator Barton Phelps, in a 
lengthy decision, criticised Intel for un- 
eithical business practices towards 
AMD. 

Snap! 

The marriage of IBM and Apple has 
been characterised as the joining of the 
two most unlikely bedfellows in cor¬ 
porate history. A recent event showed 
just how far the two cultures are apart. 

A team of Apple chip engineers visited 
their counterpart in IBM’s chip design 
centre in Austin, to work on modifica¬ 
tions to the RS/6000 RISC chip. The 
IBM folks reportedly were somewhat 
uneasy about having to interact with the 
‘off-beat’ Apple gang. 

The IBM engineers, figuring that the 
Apple colleagues are more comfortable 
in blue jeans, tennis shoes and sports 
shirts, arrived at the meeting dressed just 
that way. 

To the shock of the Apple group, 
which had made a great effort to try to 
accommodate the corporate style of their 
host by dressing up in very formal three- 
piece suits! 

They all had a laugh. “ We knew then 
that we could work together after that”, 
said one senior IBM manager. 

New PC transmits, 
receives by radio 

IBM has announced a portable per¬ 
sonal computer that can communicate 
with larger computers via two-way radio 
or cellular telephone hookups. 

IBM said the so-called PCradio is a 
notebook-sized machine, and will be 
aimed at service technicians, sales 
people, police and other mobile workers. 
It will give them access to data from 
larger computers while on road, and 
allow them to send to such computers. 

IBM said it will offer three versions of 
PCradio, pending approval from the 


Federal Communications Commission. 
One version will connect with standard 
cellular-phone systems. Another will use 
the Ardis radio network owned by IBM 
and Motorola. The third will connect 
with standard telephone lines via a built- 
in modem. The version designed for cel¬ 
lular hookups can be equipped with a 
telephone as well, IBM said. 

All models can send and receive 
faxes. The computers measure 8.5 x 11" 
and weigh less than 6.4 pounds. 

They are designed to withstand vibra¬ 
tion, rain and extreme temperatures. All 
have a keyboard and adjustable LCD 
screen. The machines can be equipped 
with a built-in thermal printer that uses 
narrow paper rolls. 

The PCradios are powered by an Intel 
80386 microprocessor and use the MS- 
DOS operating system from Microsoft 
Software is entered into the machines 
via removable solid-state memory cards 
that store the programs on EPROM 
memory chips. 

The machines, developed at IBM’s 
Boca Raton (Florida) personal computer 
centre, will be available this fall. IBM 
said that as yet it had not determined 
prices. 

Tl follows LSI into 
Japanese HDTV market 

Just three weeks after LSI Logic an¬ 
nounced a landmark agreement to make 
HDTV circuits for Sanyo, a second 
major US chip maker announced it will 
be getting a big piece of the expected 
huge Japanese market for advanced 
television circuits. 

Texas Instruments and three Japanese 
semiconductor makers have reached 
agreement on joint development of 
semiconductors for HDTV’s. 

TI, Fujitsu, Hitachi and Sony said they 
will jointly design and manufacture 
chips for the complex HDTV video sig¬ 
nal decoders. 

The pact is likely to boost TPs sales in 
the Japanese market and deepen its ties 
with Japan’s largest electronics com¬ 
panies. “HDTV will be a locomotive of 
Japan’s semiconductor demand, which 
centres on consumer electronics,” said a 
TI spokesman. 

A Fujitsu official said the companies 
hope the deal, just like the LSI-Sanyo 
agreement, will enable them to greatly 
reduce the number of ICs needed in the 
decoders — by redesigning them and 
combining the functions of several chips 
on a single chip. 

Current decoders use about 70 circuits 
and are the size of large desk top com¬ 
puters. ■ 
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Secrets of simple 
DC-DC converters - 2 


In part one of this series we looked at the circuit theory of power blocking oscillators, as applied to 
DC-DC converters. Now we can make use of this theory to establish a simplified design procedure, 
and also to explore the various different secondary loading techniques. 

by ANDREW PIERSON 


As noted in part one, the value of for¬ 
ward bias resistor can be chosen to allow 
operation over a wide range of input vol¬ 
tages. If we use this fact, together with 
the high volts/tum ratios possible with 
blocking oscillators, it becomes feasible 
to design a ‘universal’ primary drive cir¬ 
cuit which will satisfy a wide range of 
input voltage requirements. 

The basic circuit diagram is exactly as 
shown in Fig.l of part one, and is 
reproduced here for convenience. The 
only additions required are the rectifier- 
filter network(s) associated with the 
secondary winding(s), and possibly a fil¬ 
ter on the DC input line. 

Unlike the conventional push-pull in¬ 
verter which draws current continuously 
throughout its operating cycle, a block¬ 
ing oscillator draws current only during 
the power stroke. This pulse charac¬ 
teristic makes it more likely to introduce 
ripples onto the supply line, but the use 
of a large reservoir capacitor across the 
supply rails close to the inverter itself 
will normally take care of this problem. 

The core assembly used will be an 
FX2242 (P36), which is the only pot 
core assembly listed in the current Dick 
Smith Electronics catalog. The number 
of primary turns has been standardized 
at eight, and the feedback winding 
should be slightly less than one turn. 

As this would be physically difficult 
to arrange, a complete turn is used and 
the value of the bypass capacitor C has 
been chosen to reduce the feedback by 
the requisite amount 26G SWG (24 or 
26G B&S) ECW (enamelled copper 
wire) should be used for the primary and 
feedback windings. 

Transistor Q is a 2N3055, as these 
devices are robust readily available and 
do the job admirably in a wide range of 
inverters. An alternative type is the 
MJE3055. Because the oscillator transis¬ 
tor operates as an efficient switch, its 
heat sinking requirements are minimal. 



For low power converters, the case of 
the transistor itself will be adequate. At 
higher power levels, extra dissipation 
area will be required. 

The optimum forward bias resistor R 
for operation between 5 V and 20V input 
is 100 ohms, and its power rating is cal¬ 
culated as if it were connected directly 
across the supply rails. 

The value of the bias bypass capacitor 
C is lOuF (when R is equal to 100 
ohms). A tantalum ‘TAG’ type should be 
used, as other types of capacitors can 
sometimes exhibit odd inductive effects. 

In practice, an inverter employing the 
above drive configuration will com¬ 
mence oscillation with a supply voltage 
of less than IV, and will operate smooth¬ 
ly to beyond 20V. 

It will allow an output power of over 
5W with 5V DC input, increasing to 
over 25W with 20V DC input. For low 
output power requirements at high input 
voltages (up to 20V), the value of R may 
be increased to maintain optimum ef¬ 
ficiency. Further notes on manipulating 
the value of R will be given in part three. 

Secondary circuits 

Having established an alternating 
primary flux, we now come to the tricky 
subject of tapping this power from the 


secondary circuit. The most generally 
useful arrangement is the capacitor- 
input bridge rectifier. This configuration 
forces the power and induction strokes 
to share the same filter capacitor, thus 
equalizing the voltage and power in each 
stroke. The secondary waveform will 
therefore be symmetrical and the DC 
output voltage will be constant, and easi¬ 
ly predictable over a wide range of out¬ 
put current. The primary waveform (as 
measured at the collector of the oscil¬ 
lator transistor) will therefore also be 
symmetrical, and will have a peak-to- 
peak amplitude of twice the DC input 
supply voltage. 

The rectified DC output voltage can 
be calculated from the following for¬ 
mula: 

E = (V.Ns/Np) -1.4 
where E = the output DC voltage 
V = the input supply voltage 

Ns/Np = the secondary/primary turns 
ratio 

1.4 = the voltage drop across the 
rectifier diodes 

The worst output voltage regulation 
figure that can be expected with a bridge 
rectifier is a 20% variation in voltage 
over an output current range of 15%- 
100%. The output voltage obtained by 
applying the above formula corresponds 
to a point 65%(+/-10%) along the volt¬ 
age regulation characteristic curve. In 
other words, the output voltage will vary 
by about +13% and -7% over the 
specified current range. 

Note that these figures may not be 
maintained for very low DC input and/or 
output voltages, but they will provide a 
good starting point for determining the 
correct number of secondary turns. 

The voltage doubler configuration is a 
technique which may be employed to 
obtain higher output voltages without in¬ 
creasing the number of secondary turns. 
However, its output regulation charac¬ 
teristics and control of waveform sym- 
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metry are not as effective as that of a 
bridge rectifier, because the voltage 
doubler configuration effectively places 
the power and induction stroke loads in 
series. The portion of output voltage 
contributed by the induction stroke will 
vary with output loading, thus producing 
poor regulation. 

Fig.4 shows the relationship between 
the voltage multiplication factor (VMF) 
and output power level (arrived at by 
increasing the inverter input voltage 
whilst maintaining a constant load resis¬ 
tance) for both the voltage doubler and 
bridge rectifier configurations. 

The resulting plots clearly illustrate 
the superiority of the bridge rectifier, 
especially at high power levels. Never¬ 
theless, the voltage doubler can be use¬ 
ful where high voltages are needed and 
the power requirements are modest. 

Don’t confuse a low VMF with low 
efficiency: the energy from the induction 
stroke is always transferred efficiently, 
and converters using either the voltage 
doubler or the bridge rectifier configura¬ 
tions produce the same maximum ef¬ 
ficiency figures — over 80%. If varying 
output load currents are expected when a 
voltage doubler is used, the inverter 
should be fed by a feedback-type input 
voltage regulator. An example of this 
technique will be shown in part three. 

Please note the following very impor¬ 
tant caveat when using the bridge 
rectifier and voltage doubler config¬ 
urations: 

In order to maintain effective con¬ 
trol of the induction stroke, a mini¬ 
mum output load current (Imin=15% 


of Imax) must be maintained at all 
times. 

Therefore, the voltage regulation 
figures quoted in this text refer to a 
change in output current from Imin to 
Imax. If a feedback-type input voltage 
regulator is being used, Imin can be 
reduced to 5% or less, as the regulator 
will help to maintain control under no- 
load conditions. 

Half wave rectification is used 
wherever it is required to selectively 
load either or both of the power and in¬ 
duction strokes. Selective loading of the 
induction stroke is discussed shortly, and 
independent loading of both the power 
and induction strokes will be qpvered in 
part three. 

No matter what rectifier configuration 
is being used, the induction stroke must 
be loaded sufficiently so that the peak 
voltage of the pulse developed, divided 
by the Ns/Np turns ratio, does not ex¬ 
ceed the Vcer rating of the oscillator 
transistor. As pointed out in part one, the 
results of an unloaded induction stroke 
can be CATASTROPHIC and EXPEN¬ 
SIVE. In this respect, working with a 
blocking oscillator inverter is akin to 
picking up a scorpion: watch out for the 
sting in its tail! 

Whilst we are on the subject of secon¬ 
dary loading, please note that the 
primaiy circuit described is not intended 
to drive purely resistive loads. The 
secondary winding MUST be loaded 
with a valid rectifier configuration, 
together with an adequate value of 
storage capacitor. The concept of using a 
standard primary drive winding means 


that the available output power increases 
as the input voltage is raised. There are 
two indicators which will tell you that 
the maximum output power has been 
reached. The first nominal indication is a 
regulation figure .of 20% or more, when 
a bridge rectifier is used. 

The second and absolute indication 
can be observed by viewing the voltage 
waveform at the collector of the oscil¬ 
lator transistor. As the output load is in¬ 
creased, a point will be reached where 
the transistor cannot maintain saturation 
during the power stroke. STAY WELL 
AWAY FROM THIS AREA. Due to 
excessive damping, an overloaded con¬ 
verter using an oscillator transistor with 
a low gain may not start when power is 
first applied. 

Secondary winding 

For winding high voltage (greater than 
100V) secondaries, 34G SWG (30 or 
32G B&S) ECW is recommended. Due 
to the relatively small number of turns 
required, there will be no problem with 
fitting windings into the core specified. 
For low voltage, medium current secon¬ 
daries the recommended winding wire is 
26G SWG (24 or 26G B&S). For very 
low voltage, high current secondaries 
the wire diameter will need to be in¬ 
creased further. Practical details con¬ 
cerning the winding of transformers are 
given later in this article. 

Overall efficiency 

Power losses in blocking oscillator 
converters are due to the following 
causes: 



Flg.4: VMF characteristics of the converter for bridge rectifier and voltage doubler configurations. 
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DC-DC converters 

1. DC power wasted in the forward bias 
resistor 

2. DC power dissipated in the base- 
emitter junction of the oscillator tran¬ 
sistor (supplied by the forward bias 
resistor) 

3. Signal power dissipated in the base- 
emitter junction of the oscillator tran¬ 
sistor (supplied by the feedback 
winding) 

4. Power loss due to the voltage drop 
across the saturated collector-emitter 
junction of the oscillator transistor 

5. Core losses 

6. Resistive losses in the primary and 
secondary windings 

7. Losses due to the forward voltage 
drop across the rectifier diodes 
When all of the above factors have 

been reduced so far as is practically pos¬ 
sible, the major wastage of power which 
remains occurs in the forward bias resis¬ 
tor — which, unfortunately, is a very 
necessary component Because the loss 
in this resistor is constant, the measured 
overall efficiency of the converter ac¬ 
tually increases with output loading. 

Neglecting rectifier diode losses, the 
maximum conversion efficiency ob¬ 
tainable at lL=Imax is about 85%, and 
falls to approximately 60% at 
lL=0.1Imax. However, this is relatively 
unimportant, due to the low power levels 
under these conditions. 

Fig.5 illustrates the variation in ef¬ 
ficiency and output voltage against out¬ 
put load resistance. The test converter 
used the standard 8T/1T primary arran¬ 
gement operating from a 5V rail, and the 
200 turn secondary fed a capacitor-input 
bridge rectifier. Losses due to the rec¬ 
tifier diodes are included in the above 
graphs. Note that diode losses with low 
voltage secondaries can make quite a 
hole in your overall efficiency figures! 

EHT generators 

One of the blocking oscillator’s uni¬ 
que characteristics is its ability to 
generate very high potentials from rela¬ 
tively few secondary turns, by using the 
induction stroke. The method that I have 
adopted for quickly designing EHT gen¬ 
erators involves using a standard secon¬ 
dary winding of 400 turns. 

If left unloaded during the induction 
stroke, this winding has the potential to 
develop a pulse amplitude of many 
kilovolts — enough to break down the 
transformer’s secondary winding insula¬ 
tion, and/or destroy the rectifier 
diode(s), output filter capacitor or the 
oscillator transistor. 



Fig.5: Regulation (plot A) and efficiency (plot B) characteristics of the converter 
for a bridge rectifier, with a 200 turn secondary. The values of load resistance 
appropriate for each output power value are indicated. 


Since most EHT generators require a 
shunt load of some kind (e.g. a 
potential divider chain, etc.), this load 
can be proportioned so that the output 
voltage falls to the value required. If 
the necessary bleed current is exces¬ 
sive, the number of secondary turns can 
then be reduced. 

The output potential may also be con¬ 
trolled by varying the input supply rail 
voltage, but in practice a combination of 
both methods is usually employed. The 
rectified output is resistively loaded, and 
then a divided fraction of this voltage is 
compared against a reference potential. 
The resulting error signal is then used to 
vary the supply rail so that load and line 
regulation is achieved. 

An example of an EHT converter 
which uses this type of regulation will 
be shown in part three. 

The design procedure for the primary 
drive circuitry is identical to that given 
previously. Practice shows that the most 
useful secondary winding for EHT 
generators is 400 turns of 34G SWG 
ECW (30 or 32G B&S). With the eight- 
turn primary, this represents a 50:1 
step-up ratio. If the oscillator transistor 
has a Vcer rating of 70V, then the maxi¬ 
mum voltage which the secondary can 
be allowed to develop is (50 x 70)V, 
or 3.5k V. 

Whilst special EHT rectifier diodes 


can be used, ordinary power diodes like 
the 1N4007 appear to voltage share 
quite well, so they may be used in 
series to increase the total peak in¬ 
verse voltage rating. For safety, a PIV 
derating factor of 30% to 50% per diode 
is recommended. 

From this point, the design is best 
completed empirically. If an input line 
regulator is to be used, the nominal input 
operating voltage of the inverter itself 
when operating at full rated power 
should be between 60% and 70% of the 
supply rail voltage. The inverter should 
be fed temporarily from this voltage, and 
the output load varied experimentally to 
achieve the desired output potential. 

WARNING: Start with a heavy load 
and gradually reduce it — NOT the 
other way around. The regulator and its 
feedback loop can then be connected. 
Fig.12 of part three will show an EHT 
converter designed along these lines. 

When an inverter using the induction 
stroke is being fed from a fixed supply 
rail without a regulator, the output 
potential can be controlled only by 
changing the number of secondary turns 
or by manipulating the value of the out¬ 
put load resistance. 

Unloaded secondaries 

Some inverter applications call for a 
very large amplitude pulse output, but 
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need only a negligible amount of cur¬ 
rent. The primary configuration 
described here can be operated (very 
carefully!) with an unloaded secondary, 
to allow the induction stroke to develop 
this potential. 

Because of the very low power level 
involved, the output pulse amplitude 
can be smoothly controlled by varying 
the value of R. This can be achieved by 
connecting a 5k potentiometer (wired as 
a rheostat) in series with the 100 ohm 
resistor. The usual precautions about 
not exceeding the Vcbr rating of the 
oscillator transistor should be strictly 
adhered to. 

Transformer winding 

Although the design procedures 
presented here are based on the use of 
FX2242 or P36 potcores, other styles 
(e.g. ‘double-U’ cores) of similar dimen¬ 
sions should be usable. In order for the 
inverter to oscillate, the start of the 
primary winding should be connected to 
the collector of the drive transistor, and 
the finish of the feedback winding 
should be connected to the base (assum¬ 
ing that both windings are wound in the 
same sense). 

At the commencement of the power 
stroke, the collector waveform is nega¬ 
tive-going. If the secondary is wound in 


the same sense as the primary, the power 
stroke will also be negative-going and 
the induction stroke will be positive¬ 
going. The sense of the secondary wind¬ 
ing is therefore chosen according u) the 
polarity of the output pulse required. 

It is necessary to have this information 
so that the power and induction strokes 
can be correctly identified. In the circuit 
diagrams, the starts of the windings are 
identified by a dot. (This assumes that 
the windings are all wound in the 
same sense). 

Because of the relatively few turns re¬ 
quired, the resulting windings will be 
very compact Either single or double 
section formers may be used, depending 
on the application. 

If a single section former is used, wind 
the primary and feedback windings first 
After the application of a couple of 
layers of insulation, the secondary may 
then be wound on top. 

High voltage secondaries, whether 
wound on top of the primary or on a 
separate section of the former, require 
special comment 

The sense of the secondary winding 
should be chosen so that the high volt¬ 
age appears at the finish of the winding 
— i.e., on the outside, where it can be 
effectively insulated. If a high potential 
appears on the inside, it may break down 


the insulation to the core, the primary or 
the feedback windings. 

When transformers for EHT gener¬ 
ators are being constructed, each layer of 
the secondary winding should be insu¬ 
lated from the previous one in order to 
prevent inter-layer voltage breakdown. 

Because these inverters operate in the 
audio frequency range, radiated acous¬ 
tic energy due to magnetostrictive ef¬ 
fects can be quite annoying. Several 
years ago when I was developing in¬ 
verters of this type is a laboratory en¬ 
vironment with others working nearby, I 
narrowly avoided lynching on a num¬ 
ber of occasions! 

Cores should be clean and firmly 
clamped together, and the transformer 
may be installed in a small case lined 
with sound absorbing material. How¬ 
ever, the most effective method of 
silencing ferrite cores is to place the 
completed transformer in a small con¬ 
tainer (a spray-can cap is ideal), and fill 
the entire area witn a resilient mould¬ 
making silicone rubber compound. 

Part three of this series will include a 
description of three practical converter 
circuits which have been designed using 
the techniques previously given. Inde¬ 
pendent loading of both the power and 
induction strokes will be described, and 
practical circuit notes will be included. ■ 
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Computer Product Review: 



DEFINICOITS CAD RACE 
ENHANCED VGA ADAPTOR 


You may recall that in the May 1991 issue we announced the release of a new family of video 
RAM-DAC chips, which incorporate the Edsun Laboratories ‘Continuous Edge Graphics’ or CEG- 
DAC system for effectively removing the scan-aliasing ‘jaggies’ on displayed curves and oblique 
lines, and also for performing colour interpolation to eliminate ‘tiling’ on 3D surfaces. Now Definicon 
has incorporated the new technology in an enhanced ‘Hi-res VGA’ adaptor card for PC’s, and we’ve 
been able to try this out for ourselves... 


by JIM ROWE 

Video display adaptors have come a 
long way in the 10 short years since IBM 
first released its PC. The latest ‘SVGA’ 
or ‘enhanced VGA’ cards typically pro¬ 
vide up to 1024 x 768 pixels of resolu¬ 
tion; a choice of up to 256 colours in any 


one screen image, from a total palette of 
say 256,000 colours; and complete 
screen updating in a less than a second. A 
far cry from the original CGA, with its 
modest 320 x 200 pixel resolution and 16 
colours! 


All the same, there are a growing num¬ 
ber of applications where this level of 
video graphics performance still really 
isn’t good enough. Examples are CAD, 
desktop publishing, interactive com¬ 
puter-aided instruction, electronic 
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Here's an example of the kind of graphics resolution made possible by Edsun f s CEG system, as used in the Definlcon CAD 
RACE card. The sphere at upper right has the CEG disabled, to show the tiling effect produced by normal VGA graphics. 


image enhancement and manipulation, 
and so on. Each of these tends to call 
for even higher video graphics 
resolution, the ability to display a 
greater range of colours, and much 
faster screen updating. 

Of course this kind of graphics perfor¬ 
mance is already available, in the form of 
professional ‘graphics workstations’, 
with resolutions as high as 1200 x 1200 
pixels (or more), a palette of as many as 
16 million colours, and ‘video engines’ 
capable of updating the display almost 
instantaneously. But these generally also 
have a corresponding price tag — typi¬ 
cally as high as $25,000. 

The problem is that achieving higher 
video graphics performance isn’t easy, 
without jacking up the cost at the same 
time. Higher resolution normally tends to 
mean higher scanning rates, and this in 
turn means higher video bandwidth, 


more costly circuitry and often the need 
for more memory and disk space in order 
to store the image files. 

Similarly in order to provide a wider 
range of colours, we normally need to in¬ 
crease the colour resolution — i.e., we 
have to use more bits to specify the larger 
number of possible levels for the primary 
colours used to produce the image. This 
too calls for more complex and costly 
circuitry, as well as requiring even more 
memory and disk space for the image 
data. 

It’s therefore understandable that com¬ 
puter hardware designers have 
been searching for other ways to 
improve video graphics perfor¬ 
mance — as opposed to the sheer 
‘brute force’ approach. 

Part of this search has involved a re¬ 
examination of users’ needs, and the real 
shortcomings of current low-cost display 


technology. For example what are the 
real limitations of a modem SVGA dis¬ 
play adaptor and monitor combination, in 
practice? 

Essentially there are still two sig¬ 
nificantly weak areas. One is that curves 
and oblique lines in a displayed image 
still tend to have an obviously ‘stepped’ 
outline — commonly known as the jag - 
gies (Fig.l). 

This is due to the inherent inability of 
the display system to provide a smooth 
outline, because this requires a resolution 
greater than the scanning resolution. In 
fact it is an example of aliasing , where 
the required display resolution is greater 
than the system’s effective sampling 
resolution. 

The other weakness is that with only 
256 different colours available, the 
colour resolution of the display is 
generally too coarse to provide smooth 
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VGA Adaptor 



Fig.1: Detail from a CAD image displayed on a standard S-VGA video adaptor , 
showing the 'jaggies’ produced by scan aliasing. 


transitions from one colour to another, 
for realistic display of 3D graphics or 
pictorial images. 

The human eye is very sensitive to 
colour variations, and can easily spot 
the colour changes in an image 
produced from only 256 different 
colours (Fig.2). This is generally known 
as tiling, as the image surface tends to 
look as if it’s formed from ‘tiles’ of each 
available colour. 

How then can these shortcomings be 
overcome, other than by the traditional 
remedy of higher resolution/band¬ 
width/cost? 

Different approach 

As we reported back in the May issue, 
one very practical approach has been 
developed and recently patented by 
Edsun Laboratories, of Waltham in Mas¬ 
sachusetts , USA. Known as the Con¬ 
tinuous Edge Graphics or ‘CEG’ system, 
it involves special dedicated hardware in 
the display adaptor, which is able to 
‘interpret’ the supplied image informa¬ 
tion and add additional interpolation in¬ 
formation of its own — using proprietary 
video information processing algorithms. 

The interpolation provided by the CEG 
system is capable of increasing both the 
effective scanning resolution and colour 
resolution of displayed images, without 
any change to the basic SVGA resolution 
(but relying on the use of an ‘analog’ 
type video monitor, which is nowadays 
the standard type fitted to SVGA adap¬ 
tors). Hence it tends to eliminate both the 
jaggies and colour tiling, achieving a 
very significant improvement in the per¬ 
ceived quality of displayed images, at 
relatively low cost. 

Fig.3 shows in a broad sense how this 
is done. In A we see a short segment of 
an oblique line, showing the stepped for¬ 
mation characteristic of ‘jaggy’ aliasing. 
Compare this with B, where the CEG 
hardware has processed the video data 
and added interpolation information, 
turning on pixels around the ‘steps’ in a 
finely graduated way. 

In this extreme close-up view, it may 
look as if this has degraded the resolu¬ 
tion rather than improved it, but if you 
hold the page at arm’s length you’ll 
start to see that it does indeed improve 
the apparent resolution and provide 
quite significant ‘smoothing’. 

In the same kind of way, the CEG sys¬ 
tem virtually eliminates the colour tiling 
effect by monitoring colour gradations, 
and automatically softening them where 
it senses that this is appropriate. This is 


done by a ‘dynamic colour palette’ sys¬ 
tem, where the Edsun hardware algo¬ 
rithm can effectively draw from a palette 
of up to 7136 different colour shades, in 
each horizontal line of say 1024 pixels. 

All of this happens automatically in the 
video display hardware, in real time and 
transparently to the user. 

Sounds great, you may say — but 



Fig.2: An example of the 'tiling’effect 
produced when displaying continuous 
tone gradations on a standard S-VGA 
display. 'Jaggies’are also visible here. 


when will we see video adaptors which 
incorporate the CEG system, and how 
well does it work in practice? 

First CEG adaptor 

The answer to the first of these ques¬ 
tions is that an enhanced VGA adaptor 
featuring CEG processing has now be¬ 
come available in Australia. 

Designed and manufactured by 
Californian firm Definicon International, 
it’s called the CAD RACE adaptor, and 
thanks to the local distributor Reptechnic 
we’ve been able to try out a sample card 
along with its driver software and a set of 
demonstration software. So we’re also 
able to answer the second question as 
well, shortly. 

The CAD RACE adaptor comes as a 
standard-looking ‘short length’ card, 
which plugs into a 16-bit ‘AT* slot in the 
usual way. It is fitted with both 15-pin 
‘analog’ and 9-pin ‘TTL’ video output 
sockets, and will work with either analog 
or TTL monitors — but the CEG enhan¬ 
cement features are only realisable if you 
use an analog monitor, of course. For 
multi-mode use the monitor should also 
be of the multi-scan type. 

The adaptor is designed for 16-bit in¬ 
terfacing with the main processor, and 
has 1MB of video RAM fitted. 

It is fully bit- and register-compatible 
with the IBM video graphics array, and 
capable of emulating a standard MDA, 
HGC, CGA, EGA and VGA if desired, 
along with common SVGA display 
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(b) 


Fig.3: How the CEG system acts to smooth out 'jaggies 9 produced by scan 
aliasing. An aliased line is shown in (a), while (b) shows how the CEG hardware 
algorithm adds interpolation pixels of various densities and colours. 


modes such as 640 x 400 (256 colours), 
800 x 600 (16 colours) and 1024 x 768 
(16 colours). 

However it is also capable of providing 
256-colour display in both 800 x 600 and 
1024 x 768 pixel modes, and with the ap¬ 
propriate software drivers to activate the 
card’s inbuilt CEG image processing, it 
can also provide enhanced-resolution 
display with up to 792,062 colours, for 
640 x 400, 800 x 600 and 1024 x 768 
pixel modes. 

Along with the CAD RACE adaptor 
comes a comprehensive * user manual, 
and a 1.2MB floppy disk with a set of 
software drivers to suit a wide range of 
popular system and applications pack¬ 
ages. These include drivers for 
AutoCAD , AutoShade , Windows 3.0 , 
Ventura Publisher , GEM y and applica¬ 
tions using the IBM 8514/AI applica¬ 
tions interface. 

The CAD RACE manual also advises 
that many of the newly-released US 
software packages now have their own 
built-in high resolution drivers to allow 
them to take advantage of the card’s 
CEG graphics enhancement system. Ex¬ 
amples include Interactive Systems’ X- 
Windows, ColoRDC, DesignCAD 3D , 
Tempra and Fractools. 

The disk supplied with the adaptor also 
provides quite a few software utility 
programs, to help a user or programmer 
in making best use of the card. These in¬ 
clude diagnostics, BIOS patch routines to 
speed up video updating, font editors and 
loaders, a display centering routine and a 
replacement for ANSI.SYS to suit the 
card’s additional facilities. 

Demo package 

With the sample CAD RACE card 
sent for review, we also received a set 
of disks with a very elaborate ‘demo’ 
software package — designed to 
demonstrate the benefits of the CEG 
enhancement system. So when we had 


installed the card in a test system (a new 
486/33MHz machine, fitted with a fast 
hard-disk drive and a 20" Philips 
4CM2789 high-resolution monitor), we 
fired up the demo package and put it 
through its paces. 

Installation of the card was very 
straightforward, by the way, following 
the instructions given in the manual. 

The demo was very impressive indeed. 
The first part was a set of hi-res images, 
many of them with the CEG enhance¬ 
ment system switched dynamically so 
that the enhancement effect is present on 
one half of the screen, but not on the 
other. This made it very easy to compare 
the two, and see the effect of CEG inter¬ 
polation on both ‘jaggies’ and ‘tiling*. 

From this part of the demo there was 
no doubt that the CEG system can pro¬ 
vide a very worthwhile improvement in 
perceived video resolution. Curves and 
oblique lines were much smoother, while 
colour gradations on 3D surfaces, etc., 
had no perceptible tiling at all. 

Of course as the CAD RACE 
adaptor’s manual points out in its 
technical reference section, the de¬ 
gree of perceived display improve¬ 
ment depends upon the physical 
dimensions of the lines and edges that 
are smoothed by the CEG system, and 
the distance from the viewer’s eye. So 
factors such as display mode/resolu¬ 
tion, monitor size and dot pitch, and 
viewing distance all play a part. 

We noticed ourselves that if you 
viewed some of the demo images from 
too close a distance to the 20" screen, the 
CEG-enhanced lines tended to take on a 
‘twisted rope’ appearance. 

But at a more normal/sensible view¬ 
ing distance, or later when we tried 
running the demo again with a standard 
14" monitor, this wasn’t evident be¬ 
cause the lines were smaller in terms of 
visual angle. 

Definicon suggests that for a 19" or 


larger monitor, the benefits of CEG en¬ 
hancement really can’t be realised unless 
you’re working in 1024 x 768 mode and 
your monitor is fitted with a tube of 
0.31mm colour pitch or better. 

Similarly the minimum resolution 
mode suggested for 17" monitors is 800 
x 600, with a CRT colour pitch of 
0.28mm or better. With a standard 14" 
monitor they suggest that the benefits are 
worth using even for 640 x 480 mode, 
providing your monitor has a colour 
pitch of 0.28mm or better. 

The rest of the CAD RACE demo con¬ 
sisted of a ‘slide show’ of various hi-res 
images — from CAD systems, painting 
packages, photographic scanning/editing 
packages and so on — followed by a 
‘movie’ of ever changing hi-res dynamic 
fractal images. 

Here the static images were impressive 
enough, rivalling the images on high- 
quality video and CAD workstations. But 
the fractal movie was simply dazzling — 
like a sequence from Disney’s classic 
Fantasia , or a view into some kind of 
‘super kaleidoscope’ containing an enor¬ 
mous number of tiny multi-coloured 
glass shapes. The perceived graphics 
resolution was extremely high, while 
the image updating speed was so fast 
that you lost all awareness of watching 
a computer display. 

Perhaps this image updating speed was 
helped by our use of a 33MHz 486 sys¬ 
tem to test the CAD RACE adaptor, and 
by the fast 13ms accessing time provided 
by the system’s HD drive. But it’s also 
evident that the adaptor’s CEG 
hardware-based graphics enhancement 
system doesn’t impose any noticeable 
penalty, when it comes to video updat¬ 
ing speed. 

In short, then, we found the Definicon 
CAD RACE adaptor very impressive in¬ 
deed. It certainly demonstrates tfie effec¬ 
tiveness of Edsun’s CEG graphics 
enhancment system, delivering graphics 
that are considerably smoother and 
visually more satisfying than the stand¬ 
ard variety for the same basic scanning 
resolution. And all of this while main¬ 
taining full compatibility with existing 
video graphics standards... 

The best news, however, is that the 
CAD RACE card isn’t all that expensive. 
Currently it’s available for only $640, in¬ 
cluding tax — not much more than many 
‘plain vanilla’ SVGA cards. 

At present it’s only available direct¬ 
ly from Reptechnic, however, so 
don’t try looking for it at your local 
computer dealer. 

Reptechnic’s address is 3/36 Bydown 
Street, Neutral Bay 2089; phone (02) 
953 9844. ■ 
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Computer News 
and New Products 




Low cost colour printer 

Siemens has brought the cost of colour 
page printers down to below $6000, with 
the launch of a Mannesmann Tally ther¬ 
mal transfer machine priced at $5500. 

The new machine is capable of print¬ 
ing 4096 colour combinations, including 
16 grey scales, at one page per minute, 
with a resolution of 300 x 300dpi. 

The MT7400C will be shipped with 


drivers for Microsoft Windows 2.0 and 
3.0. This will allow the printers to be 
used with the vast majority of advanced 
graphics and desktop publishing applica¬ 
tions which run under Windows. In addi¬ 
tion, other drivers already complete 
include AutoCAD, Lotus and Auto 
Route. 

The printer takes out sheet paper and 
transparencies from the internal paper 


tray. It uses a page wide ribbon with 
cyan, magenta, yellow and black to 
produce the 4096 colour variations. Heat 
is used to transfer varying amounts of 
each colour, leaving a light-fast, in¬ 
delible image. 

The machine is supplied with 1.5MB 
memory as standard. Two and four 
megabyte upgrades are available. Both 
Parallel Centronics and Serial RS232 in¬ 
terfaces are included. 

For more information, circle 166 on 
the reader services coupon, or contact 
Siemens, 544 Church Street, Richmond 
3121; phone (03) 420 7111. 

S-VGA includes 
graphics accelerator 

The Fahrenheit 1280° from Orchid 
Technology is a new super VGA 
graphics accelerator that delivers a 
minimum speed increase of up to 25 
times over standard super VGA. It also 
supports resolutions to 1280 x 1024, 
and as many as 32,768 colours. 
Refresh rates to 72Hz are supported at 
1024 x 768 and lower resolutions for 
flicker-free operations. 

The accelerator features a graphics 
processor that provides hardware sup¬ 
port for commonly used functions of 
Windows-based applications, e.g., Bit- 
Bit, raster operations, image transfers, 
line drawing/clipping and colour expan¬ 
sion. The result is a very fast super VGA 
board. It ships in two configurations: 
512K or 1MB VRAM. Both versions 
support all other super VGA modes. 

For more information circle 162 on 
the reader service coupon or contact 
Pericomp Computer, 189 Kent Street, 
Sydney 2000; phone (02) 247 8833. 


DO YOU NEED A FAX MACHINE AND A MODEM? 

GET IN THE PICTURE WITH THE - — Also the MAESTRO 2400 XR 

MAESTRO 9600XR FAX /DATA MODEM Here's a fully-featured, Hayes compatible 1200 & 

$399 Incl tax Telecom approved 2400 bps full duplex modem for just 

price includes Fax Software for either PC or Ifl CSilaflii 299 (Inc. tax). 

This modem uses the latest in DSP chip set 
Technology and microprocessor 
control, bringing you the future today. 

Maestro Distributors - Calool St. South Kincumber, NSW 2256 Ph: (043) 68 2277 Fax (043) 68 2731 


Macintosh 

Send and Receive 
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Video frame grabber 
card for PCs 

Mondotronic has released the MF400 
video frame grabber which is fully 
designed, manufactured and supported 
in Australia. 

This small, low cost system for the PC 
or compatibles features a resolution of 
256 x 256 pixels, with 8-bits per pixel or 
a 256-level gray scale. Input is accepted 
from any standard video source such as 
video-camera, VCR or videodisk. 
Frames or fields are captured in real 
time of 1/50 second. 

Both a line phase-locked loop and an 
anti-aliasing filter are incorporated for a 
stable, crisp display. Three video input 
connectors allow up to three images to 
be captured sequentially, and displayed 
simultaneously to the VGA screen in 
either step-by-step or continuous mode. 

The MF400 is also equipped with on¬ 
board address switches to allow up to 
four cards to be operated within a PC. 
This enables up to 12 cameras to be 


scanned and simultaneously displayed 
on a super VGA screen with 1024 x 768 
resolution. Applications range from 
desk-top publishing, security, student 
and corporate ID to personalised station¬ 
ary. The price is $360 including sales 
tax. 

For more information circle 164 on 
the reader service coupon or contact 
Mondotronic, 560 Waverley Road, Glen 
Waverley 3150; phone (03) 802 4110. 

High capacity 
tape cartridges 

Fuji Photo Film has introduced its new 
4mm data cartage DDS DG series, with 
a large 1.3GB memory capacity. Even 
larger capacity (up to 2.5GB) is 
provided in the company’s QG series. 

Specially refined for computer ap¬ 
plications, the DG and QG series new 
Superfine Metallix particles are densely 
packed and uniformly oriented. The 
design produces outputs of+1.5dB (DG) 
and +1.0dB (QG), compared with the 



UPS systems for PCs 

Astron Australia has released the 
Astron US386 series of uninterruptible 
power supply (UPS) systems, specially 
designed for high performance person^ 
computers. 

A key feature of the US386 system is 
its small size (similar to a full-height 
floppy drive) and its ability to handle 
the high peak load demand needed by 
386 systems. 

There are three modules in the series 
— US 1386, US2386 and US3386. 

The US 1386 provides the back-up 
power supply, but also filters electrical 


‘noise’ and protects the system from 
power spikes during normal operation. 

The US2386 is similar but is designed 
more for areas of fluctuating voltage en¬ 
vironments — it provides full voltage 
regulation even during ‘mains available’ 
mode, and the US3386, again similar 
but with an isolation transformer to give 
the voltage regulator an isolated output 
— ideal for PC’s connected to a Local 
Area Network (LAN). Prices range from 
$740 up. 

For more information circle 161 on the 
reader service coupon or contact Astron 
Australia, 2 Nicole Close, North Bays- 
water 3153; phone (03) 729 5611. 


DNA 

For 10 years the major Australian 
supplier of 

DTMF Equipment 

Wc have the largest range of DTMF microphones and 
DTMF keypads in Australia. DNA stocks a hill range 
of CBS, and our own DNA MR II microphone 
conventional or high impedance. Microphones and 
keypads can be supplied w ith plugs to suit Philips or 
Motorola equipment. Call us for your requirements 
regardless of the quantity you can ’t beat our prices. 

AUSTRALIAN No 1 supplier of 
Cellular books 

1. The Cellular Radio Handbook: 

The best selling and most informative book on 
cellular radio for professionals. In its second printing 
aher only 6 months. It’s a must tor anyone u no reallv 
wants to know the business. 520 pages S260: Review 
HA Non 1990. 

2. The Cellular Radio Almanac: 

A valuable reference for the industry. A veritable 
who’s who for the industry. SI60. 

3. The Cellular Installation Handbook: 

An invaluable guide to the installation of cellular 
phones. 220 pages S75. Review EA August 1990. 

NEW! 

4. The User's guide to Cellular Radio for Asia Pacific 
A complete reference for the cellular user. Covers in 
detail what you should know if you are about to 
purchase a cellular phone. 100 pages S9.95. 
Attractive quantity prices available. 

All prices include postage in Australia, NZ, Asia. 

DNA 

10 Welsh St Southport, 4215 
PH (075) 914 956 
FAX (075) 914 848 
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Analog Circuit Simulation 

Completely integrated CAE software from $149 



IsSpice 1.41 $149, the complete Spice 
program, runs on all PC's. 

IsS pice/386 S579, The fastest PC 
based Spice program available. Has 
virtually no memory limitations 

SpiceNet 2.0 S443, a schematic editor 
for any Spice simulator. Generates a 
complete Spice netlist. 

IntuScope 3.1 S488. a graphics post 
processor that performs all the 
functions of a digital oscilloscope. 

PreSpice 3.0 $413, Extensive Model 
libraries. Monte Carlo analysis and 
parameters sweeping and evaluation. 
- Update from version 2.1 to 3.0 $149 

A Spice Cookbook «• disk - NEW $75 
a collection of over 100 practical Spice 
examples encompassing a wide 
variety of disiplines - comes with disk 
(mac & PC versions) 

Free 6 month Intusoft News Letter 
Subcription - a collection of the latest 
simulation topics including practical 
modeling, Spice news and unusual 
applications. To qualify, fax your 
business card or letter head. 


Spice Net 

Schematic entry 
package for any 
Spice simulator 
generates Spice 
netllsts, displays 
output waveforms 
and node voltages 
directly on the 
schematic. 


ICAP/2 

The Complete Solution 
for your Analog Circuit 
Simulation Needs 

Schematic Entry, 
Component Models, 
Spice Simulation, Monte 
Carlo Analysis and Post 
Processing, only 

$1335 Complete 

ICAP/2 includes IsSpiceI.41, 
Spice Net . PreSpice , and Intu Scope 

ICAP/3 - Schematic 
Entry, Component 
Models, Special 386 Spice 
Simulator, Monte Carlo 
Analysis and Post 
Processing, 

The Most Powerful 
Analog Circuit Simulation 
Solution, only 

$1771 Complete 

ICAP/386 includes IsSp>ce/386. 
SpiceNet. PreSpice. and IntuScope 


For detailed Information, contact 

SPEAKER technologies 

Phone 065 50 2254 
FAX 065 50 2341 


intusoft 
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COMPUTER PRODUCTS 


reference tape. To reduce the spacing 
loss that causes errors, Fuji uses an ex¬ 
tremely smooth base film and a super- 
calendering technology that creates a 
mirror finish on the magnetic layer sur¬ 
face. Also a backcoating of very low 
friction coefficient gives assurance of 
smooth transport, even with the complex 
transport modes and mechanisms of 
DDS systems. 

For more information circle 168 on 
the reader service coupon or contact 
Hanimex, 108 Old Pittwater Road, 
Brookvale 2100; phone (02) 938 0400. 

24-bit Mac colour card 

Micron Technology has released the 
Xceed MacroColor II video card 
(MGXC12), for the Apple Macintosh II 
family of computers. This new card 
provides high performance, low cost 24- 
bit video for the Macintosh II family of 
computers, and is targeted at desktop 
publishing, paint/imaging programs and 
other graphics applications. 

The MacroColor II card displays ‘true 
colour’ images, or up to 16.7 million 
simultaneous colours on many standard 
13" and 14" monitors (including the 
Apple RGB) at a resolution of 640 x 480 
pixels. It is designed for easy installation 
in a single NuBus expansion slot and is 
optimised for peak performance without 
acceleration. Software package with 
each card purchased includes a Virtual 
Video utility to provide desktop expan¬ 
sion beyond the standard 640 x 480 
pixels. This utility is a valuable feature 
for CAD applications and programs with 
large graphics files, providing access 
and use of a larger display area than the 
monitor is physically capable of provid¬ 
ing. The Xceed MacroColor II is priced 
at $950. 

For more information circle 170 on 
the reader service coupon or contact 


Reptechnic, 3/36 Bydown Street, 
Neutral Bay 2089; phone (02) 953 9844. 

Low cost relay card 

The PC-63 is a low cost, low power 
relay card for any PC-XT/AT personal 
computer needing a control interface for 
control of external devices. 

The card uses 16 reed relays for the 16 
channels, with 16 LEDs indicating the 
channel status and for diagnostic pur¬ 
poses. The relays are arranged in two 
ports, with eight relays on each port and 
are controlled with specific bit patterns 
to each port on the PC data bus. The card 
also has a DIP switch selectable base 
address to avoid bus clashes. Since reed 
relays are used, the maximum power 
each channel can handle is 10W with 
maximum voltage rating being 150V 
and maximum current of 1 A. The PC-63 
is supplied with demonstration software 
for testing and showing the cards fea¬ 
tures, with full source code provided to 
assist programming. 

For more information circle 169 on 
the reader service coupon or contact 
Boston Technology, PO Box 415, Mil- 
sons Point 2061; phone (02) 955 4765. 

Video signal 
distribution system 

Video distribution systems (VDS) for 
use in training room applications are 
now available from Thomas Electronics. 

The systems transmit video signals 
from the trainer’s screen (the master 
unit) to the student’s screen (slave unit). 
Students can view the trainer’s applica¬ 
tion on their screens and return to their 
own work station at the flick of a switch 
(supplied with each slave unit). The 
image viewed by the student is as crisp 
and clear as that on the trainer’s screen. 
The ability to switch from the student’s 
own application and that of the trainer 
gives immediate feedback, thus enabling 
rapid progress in the learning process 


without continual reference to the 
trainer. The system will drive any analog 
monitor, including IBM VGA, Super 
VGA and XGA, as well as Apple Macin¬ 
tosh and the Amiga. The standard sys¬ 
tem supports up to 12 users, but this can 
be increased to 20 users with the addi¬ 
tion of an external power supply. 

For more information circle 171 on 
the reader service coupon or contact 
Thomas Electronics, 12 Larkin Street, 
Riverwood 2250; phone (02) 53 0721. 

‘Intelligent’ keyboard 
for PCs 

VersaKey is an Australian designed 
and manufactured plug-in replacement 
for all standard personal computer key¬ 
boards. In addition to offering all stand¬ 
ard keyboard functions, it provides an 
additional 60 keys by which users may 
dynamically record up to 30,000 
keystrokes. Not macros or application 
sensitive programs — just boring 
tedious, old keystrokes. VersaKey is to¬ 
tally self contained and independent 
from the PC; it simply plugs in and 
plays. To attach a keystroke sequence to 
any of the 60 keys you simply press 
‘Leant’, press the required key and com¬ 
mence typing. Once learnt, the 
keystroke sequence is stored in non¬ 
volatile memory and may be replayed 
when required by simply pressing the 
appropriate key. 

Definition cartridges can plug into any 
VersaKey keyboard and effectively 
double the amount of memory and num¬ 
ber of keys available. Users may toggle 
between VersaKey’s internal memory, 
and keystroke sequences stores in the 
definition cartridge. Typical applications 
for VersaKey definition cartridges in¬ 
clude standard corporate procedures, en¬ 
hancements to application programs 
such as P-CAD, AutoCAD, SAS, 
WordPerfect, Lotus 123 and accounting 
system operation. 


Australian Computers & Peripherals from JED... Call for data sheets. 




The JED 386SX embeddable single board computer can run with 
IDE and floppy disks, or from on-board RAM and PROM disk. It 
has Over 80 I/O lines for control tasks as well as standard PC I/O. 
Drawing only 4 watts, it runs off batteries and hides in sealed 
boxes in dusty or hot sites. 

It is priced at $999 (25 off) which includes 2 Mbytes of RAM. 


$300 PC PROM 
Programmer. 

Need to programme PROMs from your PC? 

This little box simply plugs into your PC or Laptop's parallel printer 
port and reads, writes and edits PROMs from 64Kb to 8Mb. 

It does it quickly without needing any plug in cards. 


JED Microprocessors Ptv. Ltd. 

Office 7, 5/7 Chandler Rd., Boronia, Vic. 3155. Phone: (03) 762 3588 Fax: (03) 762 5499 
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For more information circle 173 on 
the reader services coupon or contact 
ACTek Technology, 55 City Road, 
Southbank 3205; phone (03) 686 1337 

Dual-bin 8ppm laser 

Memorex Telex has announced the 
1408 Duplex, a dual bin laser printer 
designed to minimise paper wastage. 
The 1408’s dual bin/duplex feature also 
allows users to print on both sides of a 
page, reducing a company’s paper con¬ 
sumption by up to 50%. 

Designed and manufactured locally, 
the 1408 printer is claimed to have the 
highest Australian content of any printer 
on the market — including Australian 
designed and developed ASIC chips, 
which are located on the motherboard. 

Users of HP’s Laserjet Series II and 
compatibles can choose to upgrade their 
printer with Memorex Telex’s 1408 
upgrade board, including Laserjet III 
features such as scalable fonts and HP 
plotter emulation. 

The board also contains a 68020 
20MHz processor, which enables it to 
print eight graphics-intensive pages per 
minute. 

For more information circle 172 on 
the reader service coupon or contact 
Memorex Telex, 3 Thomas Holt Drive, 
North Ryde 2113; phone (02) 805 5805. 



Radio fax, telex system 

An Australian radio modem and very 
powerful PC-based software from the 
UK have been designed to work together 
to provide a very effective, error-free 
high frequency radio fax, data and telex 
communication system. The Paktel HF 
data communications system allows 
communications over long distances be¬ 
tween remote and widely separate loca¬ 
tions and different parts of the world. 
Paktel’s novel ‘on-the-fly’ data com¬ 
pression and expansion, coupled with 
the CPU-100 radio modem’s powerful 



error correcting features, ensure the 
highest data transfer rates that given 
radio conditions will allow. By using a 
simple set of menus, an operator can 
send different types of information via 
different modes, e.g., data Files, special 
forms, morning reports, fax, computer 
programs and telex messages. An inbuilt 
‘Forms Mode’ can be used for simple 
creation of daily reports. For more infor¬ 
mation circle 167 on the reader services 
coupon or contact GFS Electronics, 17 
McKeon Road, Mitcham 3132; phone 
(03) 873 3777. ■ 


Circuit Design Has Never Been Like This Before ... 
mmmMmmmmmmmmmm m mmmm mmmammmmm rnm |, ■■ -1 ■ 

No more birdsnests 
No more scraps of paper 
No more hunting around for 'bits' 

No more need for tiresome netlists! * AS USED ,N OUR OWN 

LINEAR ASIC DESIGN CENTRE 



THIS is the way engineering should be done - 
...just type MC3 and in minutes you can transform that 
gem of an idea into a circuit, 
then... click, click... 

...see it perform! 


And now, 

the perfect companion- 

FILTER DESIGN 

Ujjr U SOFTWARE 

Powerful graphical interface combines precision with 


Software Prices 


$ 

MICROCAP III 

professional 

1790 

MICROCAP III 

student 

65 

MICROCAP II 

professional 

1100 

MICROLOGIC II professional 

1100 

MICROLOGIC II 

student 

65 

MATHCAD 

student 

65 

OPFIL 

professional 

1500 

OPFIL 

LC-1 expansion 

450 

OPFIL 

educational 

600 

ICED-32 

1C layout for 386, 486 t 

3570 

ICED-16 

1C layout for XT up t 

2590 

THE DRC 

1C design rule checker t 

2590 

t Available free to educational institutions under certain 


conditions. 

All student software post free in Australia, 
professional versions add $30 carriage and insurance 


ease of use. Active and (with LC-1 option) passive 
realisation, with or without equalisation. 

ASK FOR FULL DETAILS OF THIS WORLD-BEATER! 

David Spalding Pty Ltd 45a Blackett Drive Castle Hill 


For further information, call David on 

( 02 ) 639 3507 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

NSW 2154 Tel/Fax: (02) 639 3507 
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EA DIRECTORY OF SUPPLIERS 

Which of our many advertisers are most likely to be able to sell you that special 
component, instrument, kit or tool? It's not always easy to decide, because they can't 
advertise all of their product lines each month. Also some are wholesalers and don't sell 
to the public. The table below is published as a special service to EA readers, as a guide 
to the main products sold by our retail advertisers. For address information see the 
advertisements in this or other recent issues. 


Supplier 

State 

A 

B 

C 

D 

E 

F 

G 

Acetronics 

NSW 



• 





All Electronic Components VIC 

• 

• 

• 

• 

• 



Altronics 

WA 

• 

• 

• 

• 

• 

• 

• 

Dick Smith Electronics 

ALL 

• 

• 

• 

• 

• 

• 

• 

Electronic Component ShopVIC 

• 


• 

• 

• 

• 


Emona Instruments 

NSW 






• 


Geoff Wood Electronics 

NSW 

• 

• 

• 

• 

• 

• 


Jaycar Electronics 

Eastern 

• 

• 

• 

• 

• 

• 

• 

RCS Radio 

NSW 



• 





Rod Irving Electronics 

VIC 

• 

• 

• 

• 

• 

• 

• 

Scientific Devices 

VIC 






• 


Sheridan Electronics 

VIC 


• 

• 

• 

• 



Tandy Electronics 

ALL 


• 


• 

• 

• 

• 

Wagner Electronics 

NSW 


• 


• 

• 

• 



KEY TO CODING: D Components 

A Kits and modules E IC chips and semiconductors 

B Tools F Test and measuring instruments 

C PC boards and supplies G Reference books 

Note that the above list is based on our understanding of the products sold by the firms concerned If 
there are any errors or omissions, please let us know. 


Electronics Australia Reader Services 


'Electronics Australia' provides the follow- 
in gservices: 

SUBSCRIPTIONS: All subscription en¬ 
quiries should be directed to: Subscriptions 
Department, Federal Publishing Co, PO Box 
199, Alexandria 2015; phone (02) 6939517. 
BACK ISSUES: Available only until stocks 
are exhausted. Price $5.00. 

PHOTOSTAT COPIES: When back issues 
are exhausted, photocopies of articles can be 
supplied. Price $5. .per project or $10 where a 

P roject sprea ds over several issues. 

CB PATTERNS: High contrast, actual size 
transparencies for printed circuit boards and 
front panels are available. Price is $5 for 
boards up to lOOsq.cm, $10 for larger boards. 
Please specify negatives or positives. 
PROJECT QUERIES: Advice on projects is 
limited to postal correspondence only and to 
projects less than five years old. race $5. 
Please note that we cannot undertake special 
research or advise on project modifications. 


Members of our technical staff are not avail¬ 
able to discuss technical problems by 
telephone. 

OTHER QUERIES: Technical queries out¬ 
side the scope of 'Replies by Post', or sub¬ 
mitted without fee, may be answered in the 
'Information Centre' pages at the discretion 
of the Editor. 

PAYMENT: Must be negotiable in Australia 
and payable to 'Electronics Australia'. Send 
cheque, money order or credit card number 
(American Express, Bankcard, Mastercard 
or Visa card), name and address (see form). 
All prices include postage within Australia 
and iVlew Zealand. 

ADDRESS: Send all correspondence to: 

The Secretary, Electronics Australia, P.O. Box 
199, Alexandria, NSW 2015. 

PLEASE NOTE THAT WE ARE UNABLE 
TO SUPPLY BACK ISSUES, PHOTO¬ 
COPIES OR PCB ARTWORK OVER THE 
COUNTER. 


METHOD OF PAYMENT: (Please circle correct method). 


Credit Card: 
Cheque : 
Money Order: 


Mastercard 
American Express 
Visa 

Bankcard 


Expiry Date:. 


Name:. No.of issues required:.$5 =. 

Address:. 

.Postcode:. Noof co P ies ***** .» = 

Back Issues:. No.of copies required:.$10=.. 


Photostat Copies:.. 


Total Payment Enclosed $ 


Signature:. 

(Unsigned orders cannot be accepted). 
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Acel Information 

35 

Acetronics 

63 
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67 
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78-81 
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Data Electronics 

143 

David Spalding 
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Dick Smith Electronics 

46-49 

Dong Ah Trading 

IBC 

Dynamic Components 

120 

EAsubscriptions offer 

26-27 

EEM Electronics 

113 

Electronic Components Shop 61 

Elmeasco 
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Federal Book Sales 

23 
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Hy-Q International 

67 

Jaycar 

90-93 

JED Microprocessors 

144 

Jim Maguire 

125 

Kalex 

55 

Mac Service 

125 

Maestro Distributors 

142 

McGraw-Hill Australia 

25 

McVan Instruments 

31 

MMT Australia 

68 

Musiclab 

67 

Oatley Electronics 

71 

Obiat 

17 

Peter Lacey Services 

64 

Philips S&I 

OBC 
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RCS Radio 

113 

Rod Irving Electronics 
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Scan Audio 

IFC 
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143 
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Yokogawa Australia 
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not assume any liability for errors or 

omissions. 
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now can talk to 
your computer 
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LOGIC 


gpf I 11 11 18x8 

C APA 1 f ™ f “CWta 

AC iIiiiiIiiiiIiiiiIiiiiIiiiiIiiiiIiiiiIiiiiI^XS> 


General Characteristics 

Maximum Display 


Maximum 


Reading Rate Time 


Temperature Range 


Power Supply 


Size 

Weight 

Accessories 


Reliabilty and Reputation 
over 7 years in Australia 


Maximum Input Current of AC/DC 
Overange Indication 


Common Mode Voltage : 500V dc/ac rms 


19999 counts (4 1/2 digits) -M4650(CR), 

1999 counts (3 1/2 digits) -M3650CR 
with automatic polarity indication 
20A (maximum of 15 minutes) 

“OL” and "Bar Graph Flashing" on the display 


1-2 readings/2-3 readings (M4650CR) 
per sec (approximate) 

Operating 0°C to 40°C, 32°F to 104°F 
storage -10°C to 50°C, 14°F to 122°F 
One 9-volt battery (NEDA 1604, 6F22 type 
or equivalent) 

87W x 187D x 34H m/m 
350g ±10g (including 9V battery) 

Operating manual, 9V Battery (Zinc-carbon 
type). A pair of test leads, RS 232C Cable, 
Floppy Disk (option), Carrying hard case 


◄ Interfacing the meter with a PC 


4M3650CR 


M4650 ► 


Features (of 36 CR and 46CR) 

• The models 36 CR and 46CR, portable DMMS, are capable of communicating with computers by means of the RS 232C 

• The built-in relative offset function enables simple measurement of relative values 

• The models enables measurement of logic with 2 test probes only, comparing with existing modeks with 3 logic probes 

• The models enable 3 level display of HI, MID and LOW on the LCD, comparing with existing models with HI and LOW only. 
Our models also enable measurement to be made without the selective switch of C-MOS TTL 

• The Auto power off function saves the power consumption 

• When the range capacity has been exceeded, our models sound alarm signals while the signal “OL” is displayed on the LCD. 

• Signals are sounded when making selection on the selector 

• A wide range of function like Max, Min and Data Hold make our DMMS convenient to measure with 



Represented by: Dong Ah General Trading Co., Ltd. Sydney 
Suite 301, Konica Bldg., 275 Alfred Street, North Sydney, NSW 2070 
Telephone: (02) 922 5422, 922 5072 Fax: (02) 922 5493 
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FLUKE AND PHILIPS 


THE GLOBAL ALLIANCE IN TEST & MEASUREMENT 


FLUKE* 



PHILIPS 


Introducing ScopeMeter™ 





There’s More Than One Reason to Reach for It 


In fact, there's every reason to reach for ScopeMeter. Because only ScopeMeter combines 
the expertise of Fluke and Philips to bring you a dual-channel digital scope along with everything 1 
you've come to expect from Fluke digital multimeters. 

The result: an integrated scope-and-multimeter that lets you see a waveform and digital meter 
display at the same time from the same input. Or switch between high-precision Scope and Meter 
functions with the touch of a key. That makes it faster and easier than ever to capture, store and 
analyze precisely what you're looking for. At a price that looks good, too. 

To get your hands on a ScopeMeter, contact your Philips sales office or your nearest 
authorized Philips/Fluke distributor. g COp clvl CtCf 

Now there’s only one to reach for 
Double Duty 

■ Integrated 50 MHz digital storage scope 
and 3000-count (3- 2 /3 digit) multimeter, 
u Precision Min/Max Record and 40 ns Glitch 
Capture make it easy to troubleshoot 
intermittent failures. 

Simultaneous waveform and 
digital display on a backlit screen 
you can read across the room. 


Runs on rechargeable NtCad Batteries, 
standard C-cells or the included line voltage 
adapter/battery charger. 


Built to Take It 


Completely sealed against 
water, dust and contaminants. 
■ EMI protected and 
measures up to 
600 volts rms. 

■ Rugged construction 
with shock-resistant 
holster. 

■ Three-year warranty. 


Simply Easy 


Intuitive front panel layout for simple, 
straightforward operation. 

Pop-up menus and five function keys for 
easy control. 

Autoset key automatically sets voltage, time 
and trigger functions. 


Goes 
Wherever 
You Go 


Adjustable tilt-stand comes in handy as a hanger, too. 

Compatible with a wide range of multimeter and scope accessories. 


Be No. 1 with Fluke and Philips 


For further information please contact your local 
Philips Test & Measurement Organisation: 


BRISBANE 107) 844 0191 
ADELAIDE (08) 348 2888 
AUCKLAND (09) 89 4160 


PHILIPS 


Our factory is IS0-900I certified 


SYDNEY (02) 888 0416 
MELBOURNE (03) 8813666 
PERTH (09) 277 4199 
WELLINGTON (04) 88 9788 
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